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Electronics 


Ultra Bright IP67 Waterproof LED Flexible Strip Light 

A 1m long fully waterproof, flexible LED strip light that is perfect for any outdoor application needing some bright, 
reliable lighting. Uses 60 of the highest brightness 5060-SMD type LEDs that are fully sheathed in a protective 
plastic casing to protect from water, dust and damage. Up to 5 strips can 


Speed Control Kit for Y 
Induction Motors 


Control induction motors* 

up to 1.5kW (2HP) to run 

machinery at different speeds 

or controlling a pool pump to e a 
save money. Also works with 

3-phase motors. Full form kit 
includes case, PCB, hardware 
and electronics. 

See website for more details 

KC-5509 


12/24VDC 20A Motor Speed 
Controller Kit 


Control the 
speed of 12 or 
24VDC motors 
from zero to full 
power, up to 20A. 
Features optional 
soft start, adjustable pulse 5 m g5 
frequency to reduce motor 

noise, and low battery 

protection. The speed is set using the onboard 
trimpot, or by using an external potentiometer 
(available separately, use RP-3510 $2.25). 


e Kit supplied with PCB and all onboard electronic 
components 

e PCB: 106 x 60mm 

KC-5502 


To order call 1800 O22 BBB 


be daisy-chained. See website for full specifications. 
* 720 Lumens, Cool White 
* Input power: 12VDC 

e Current draw: 1.1A 

* 10mm wide x 1m long 
ZD-0579 


LED Light Bar with Diffuser 
Containing a 50 LED strip housed in an aluminium 
case and covered with an acrylic diffuser, this 

light bar provides a fully formed LED lighting 

solution. 

* 240 lumens, Cool white 

* Input power: 12VDC 

* Current draw: 500mA * 
* Size: 520(L) x 11(W) x 14(H)mm 

ZD-0489 was $44.95 
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Ecolume 9W Downlight Kit 


Consumes only 9W of power whilst producing 
almost 700 lumens of light thanks to the four 
Philips-Lumileds Luxeon Rebel ES LEDs. Kit 
supplied with dimmable LED driver with leading 


and trailing edge dimming. 
$ gS 
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* Mains powered 
$79.95 


Warm White ZD-0355 
Cool White ZD-0357 $79.95 


$9995 


Soft Start Kit for Power Tools 


Stops that dangerous kick-back when you first 
power up an electric saw, router or other mains- 
powered hand tool. This helps prevent damage to 
the job or yourself when kick-back torque jerks the 
power tool out of your hand. Kit supplied with PCB, 
silk screened 
case, 2m 
power 

cord and 
specified 
electronic 
components. 


* 240VAC 10A 


* PCB: 81 x 59mm 
KC-5511 


Prices valid until 23/01/2013 
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MR16 LED 
Downlights 120° 


MR16 replacement i 
downlights for your caravan |f 
or mobile home. They utilise 
24 x 5050 SMD LEDs that 
will output up to 300 lumens 
of warm white or cool white 
light, depending on which 
model you choose. 

* 300 Lumens 

* Input power: 12VAC/DC 

° Size: 50(Dia.)mm x 46(H)mm 
Cool White ZD-0560 $19.95 
Warm White ZD-0561 $19.95 


G4 LED Replacement Lights 


Great for use as a low wattage 
replacement globe in desk Rn 


lamps, rangehoods, and | | i 
A R 


other household applications. 
BOR 


Features a 120" lens angle for 
$1395 


D 


a broad spread of light. 


e 120 Lumens 

e Input power: 12VDC/AC 
* Size: 27(Dia.)mm 
ZD-0568 


Can't find the kit you are looking for? 
Try the Jaycar Kit Back Catalogue 


Our central warehouse keeps a quantity 
of older and slow-moving kits that can 
no longer be held in stores. A list of kits 

can be found on our website. Just search 

for “kit back catalogue". 
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LEDs are fast becoming the devices of choice for artificial lighting. Here’s a 
look at the latest in LED technology — by Dr Faiz Rahman 


20 The Sydney HiFi Show 
Big speakers, bigger amplifiers and fancy video projectors; they were just 
some of the products at this year's Australian Audio & AV Show recently held 
in Sydney — by Allan Linton-Smith 


62 Review: Marantz NA7004 Network Audio Player 
It may have a prosaic name but this Marantz hifi tuner is one of the few units 
that will provide the best audio reproduction from such diverse sources as 
DAB+, AM, FM, USB, iPod and the internet. It will also function as a high 
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24 The Champion Preamp/Audio Amplifier Module 
It's based on an AN7511 bridge output amplifier IC, can deliver up to 7W peak 
power and features an optional preamp circuit — by Nicholas Vinen 


36 Build A Solar-Powered Skylight 
Don't pay a lot of money for a skylight to be installed. Use a solar panel and a 
few ultrabright LEDs instead to achieve effectively the same thing but for less 
dollars — by Ross Tester 


54 Garbage & Recycling Reminder 
Need reminding when to put the bins out? Can't remember whether it's a 
recycling week or a greens week? This easy-to-build project flashes coloured 
LEDs on the due day to indicate which bins should go out — by John Clarke 


68 A 2.5GHz 12-Digit Frequency Counter, Pt.2 
Second article this month describes the assembly and details the simple setting 
up procedure — by Jim Rowe 


80 Performance Tweak For The Ultra-LD Mk.3 Amplifier 
Isn't the Ultra-LD Mk.3 amplifier module supposed to be perfect? Well, there's 
always the next step. Here's a simple modification to improve its performance 
when it is grossly overloaded — by Leo Simpson 
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Publisher's Letter 


What next for hifi enthusiasts? 


Late last year, I visited the Sydney Hifi Show with one 
of our contributors, Allan Linton-Smith, who has written 
the report in this issue. I must say I was staggered at the 
stratospheric asking prices for some of the exotic gear on 
show. “Yes Sir, we can let you have a pair of these fant- 
abulous loudspeakers for a mere $100,000 and that is a 
special price just for the Sydney show!" 

Well naturally I had real problems controlling the urge 
to splash out and buy. Ah, actually that's a fib. I did not. 
I wonder how much of this exotic gear was actually sold 
at the show. 


Another interesting aspect was the number of valve amplifiers on display. Now 
you might have heard of *cricket tragics", those people who keenly follow the Aus- 
tralian cricket team no matter how dire their performance. Well, it seems that there 
were a significant number of *valve tragics" at the Hifi Show as well, going into 
raptures over the “sound” of these masterpieces. These poor deluded souls really 
do believe that valves are wonderful; much better than those despised solid-state 
amplifiers with their vanishingly low distortion. What piffle. 

Even if it was true that valve amplifiers are superior, you would be hard-pressed 
to make any objective judgment about the sound quality of the loudspeakers and 
the driving amplifiers in typical small hotel rooms — which is where most of the 
exhibits were. Unfortunately, that is the drawback of most hifi shows; inevitably, 
exhibitors demonstrate their gear in hotel rooms. 

Having said that, there were some exhibits which did sound pretty impressive and 
that was particularly the case where the program material was carefully selected, 
the volume was not at deafening levels and the room had only a few people, seated 
in an optimum listening position. 

Also at the show were a number of high-end high definition video projectors. They 
really were impressive and I would have liked to spend a lot more time watching 
them — if only the sound had not been wound up to pain levels. 

There were a significant number of turntables on display too, as further evidence 
that vinyl recordings are going through something of a revival. It must be admitted 
that there is something quite satisfying about a playing a record. No, you don't 
press a button to select a track; it is a truly manual process as you position the 
stylus over the start of the track and carefully lower it onto the record. CDs have 
taken away that ritual. 

For me, the JBL S-4700 3-way system with a 15-inch woofer, horn midrange and 
horn tweeter was an ear-opener. It was quite efficient for a hifi speaker and was 
driven by a relatively low-powered amplifier. Again, you can't really make a fair 
assessment in a small hotel room but it was impressive nonetheless and from a 
cabinet which was not overly large at just over a metre tall. 

This is really a throw-back to the past and quite a different approach from cur- 
rent tower-style speakers with relatively small diameter drivers of average or low 
efficiency. With such a large cone area, a 15-inch speaker does not have to work 
very hard to produce copious amounts of bass. 

It got me wondering what we could possibly achieve with a do-it-yourself high- 
efficiency 15-inch woofer. It should not be difficult to get a flat response down to 
around 25Hz or so. In fact, it should relatively easy. It could be a real room-shaker. 
And with high efficiency, it could be a very good match with our 20W Class-A 
amplifier. For even more grunt, our Ultra-LD amplifier could drive such a speaker 
to truly deafening levels, even in large lounge rooms. 

Even a valve amplifier could probably do a reasonable job of driving it. OK, that 
was probably a bit patronising but there is an element of truth to it. If a valve am- 
plifier is not driven hard, it will generally have lower distortion, although nowhere 
nearly as low as from a well-designed solid-state unit. 


Leo Simpson 
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Looking for the ultimate in commercial UHF transceivers? Check out the specs on the new 
XR-M Series from HB Wireless. Or better still, check out one of these for your application — 
call HB Wireless or visit the website — www.hbwireless.com.au — for more information. 
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Programmable from 450 — 512MHz 

TX up to 4.5 Watts, 512 channels in 16 groups 
Military Specs: MIL 810C, D, E & IP68 Waterproof 
128x16 dot graphic LCD with back light 
Programmable channel name tag 

Meets CE, Australian, FCC & Canada standards 
Built-in compander and voice inversion scrambler 
Five-tone,two-tone encode and decode 

Selcall / ANI with five-tone or DTMF 

Emergency call and "lone worker" function 

High / Low switchable TX power per channel 

Stun /Revive , VOX , BCLO, power save & TOT 

Low battery alert, signal and battery indicator 
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Solar power should 
be used at source 

With the drop in solar feed-in rates, 
it makes much more sense to use the 
electricity rather than export it back to 
the grid. The problem is in knowing 
when to turn on loads. Monitoring the 
supply current from the solar system 
and then turning on the pool pump at 
the appropriate moment makes sense. 
The Induction Motor Speed Control- 
ler featured in the April & May 2102 
issues only needs a signal from the 
solar system when the production is 
over a certain level. Even better would 
be to control the speed based on the 
solar current. 

No washing machine has an input 
that says start when the Sun is at a 
maximum. Neither has the dishwash- 
er. Some central solar manager that 
can talk to all these elements would 
be nice. One little addition would be 
a sky camera that measures blue sky 
and how it is changing to predict how 


Ageing electrical infrastructure 
needs upgrading 

I totally agree with Publisher’s 
Letter (SILICON CHIP, December 2012) 
and comments regarding the age 
of our power infrastructure. In my 
opinion, it’s on its last legs in most 
parts of NSW where there was a mas- 
sive expansion of the power network 
back in the 1960s. I am an over- 
head linesman and back in the late 
1970s I worked with the electricity 
department of the Blue Mountains 
City Council. I did overhead work, 
underground cable jointing and pole 
inspecting. 

It was accepted practice back then 
to consider the safe life ofa “natural 
round” North Coast Hardwood du- 
rability class 1 pole to be about 40 
years. Treated poles were usually 
durability class 2 but the CCA treat- 
ment extended their life to about 
that of the class 1 poles. Where I live 
now (Pappinbarra Valley, NSW), the 
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Letters and emails should contain complete name, address and daytime phone number. Letters to 
the Editor are submitted on the condition that Silicon Chip Publications Pty Ltd may edit and has the 
right to reproduce in electronic form and communicate these letters. This also applies to submissions 
to “Ask SILICON CHIP” and “Circuit Notebook”. 


long the production will be above 
some limit. Here is an opportunity 
for someone. 

Alan Bothe, 

Manly, Qld. 
Comment: many current washing ma- 
chines and dishwashers can be set to 
turn on at a particular time and this 
can be used to take advantage of off- 
peak tariffs or when solar generation is 
at a maximum. However, the decision 
whether to export or use solar power 
would need to be based on the feed-in 
tariff and whether it is “net” or “gross”. 


Comment on smart 
power meters 

I agree with most of the Publisher’s 
Letter concerning smart meters but 
I have a few comments. The power 
distribution companies must continu- 
ally augment their equipment because 
of load growth which is exacerbated 
by the huge increase in the air-con- 
ditioning load in recent years. Such 


single-end spur power line was in- 
stalled back in the mid to late 1960s 
which means all those North Coast 
Hardwood poles and Tallowwood 
cross-arms are getting to the end of 
their useful life. 

It would be hard to calculate the 
number of poles on this line and 
its spurs but my guess is that there 
would be in the vicinity of 80km of 
line, with a pole every 100 metres. 
That’s a lot of poles and at a cost of 
about $400 for the pole alone, not 
including labour and associated 
hardware (cross-arm, bolts, brace 
straps, insulators, insulator pins 
etc), that’s a whole lot of money that 
will need to be spent over the next 
20 years. 

Another comment I would like to 
make is really more of a simple ob- 
servation. Like any business, power 
companies have a certain number 
of fixed costs that are always go- 
ing to be on the books. Things like 


augmentation is not “gold plating” 
but preparation for increases which 
are coming up. Do we really want to 
wait until there are blackouts before 
we upgrade the equipment? 

We are the proud owners of a smart 
meter and we can have a 2-rate tariff if 
we want one. When I enquired about 
the tariffs and did the “back of enve- 
lope” calculations it would have been 
disadvantageous for us to change. One 
would need to be on permanent night 
shift to consider changing over. The 
power distributors can always influ- 
ence this choice though by increasing 
the tariff around peak times. 

One advantage claimed by the dis- 
tributors was that they can remotely 
disconnect you from the mains dur- 
ing emergencies (and also if you are 
changing houses or haven’t paid your 
bill). Also there was talk of selectively 


rent and wages, depreciation and 
maintenance, all those things that 
must be met before you even sell 
an item. Power companies are no 
different. They need to make “X” 
million dollars per year to pay for 
all this stuff. Then they have to pay 
for their power. Therefore, if all you 
good people out there reduce your 
power consumption by 50% in the 
vain hope of reducing your power 
bill, the good old power company 
will just increase their tariffs by 
about 50% to get that money back 
and pay their standing expenses. 

Me? I haven’t paid a power bill in 
30 years. I’ve been on solar all that 
time and am loving it. I look out my 
window on a stormy night and see 
that all around me is in darkness 
and hope that people at least have 
bottled gas to cook their dinner and 
make a “cuppa”. 

Dennis Hill, 

Pappinbarra Valley, NSW. 
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Power Your Connected Graphics Solution 
With the PIC32 Microcontroller 


Connectivity and graphical user interfaces are essential in today’s 
applications. You're challenged to deliver intuitive, high impact, connected GET STARTED IN 
solutions while maintaining flexibility to support several different product 3 EASY STEPS 
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Starter Kit and Multimedia 
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512 Kbytes of Flash, 128 Kbytes of RAM and integrated connectivity peripherals ò 
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flexibility needed to help you meet your design challenges. 3. Order samples and start 
designing! 

Microchip gets you there with: 
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Mailbag: continued 


Destructive TV echoes 
do not exist for DVB-T 

Mike Hale’s letter contained a 
great deal of useful and to my un- 
derstanding, accurate information. 
However, his conclusion that there 
are “special” destructive echoes be- 
tween roughly 2ys and 45us that do 
not seem to be mentioned in articles 
or papers has a very simple basis. 
That is, the effect does not exist. 

DVB-T has been rigorously tested 
in New Zealand and elsewhere and 
demonstrated to resist a 10096 echo 
of any phase within the guard inter- 
val in an otherwise good signal in a 
quality decoder. 

Echoes improve the total signal 
where the signals add constructively 
and the information lost in the miss- 
ing carriers is recovered from the 
available remaining carriers as the 


load-shedding your air-conditioning 
although this would not be possible 
without expensive additions to the 
switchboard. 

The meters can be read remotely, 
which must save a lot of expense for 
the distributors as they can sack the 
meter readers. 

Your last paragraph about having 
an off-grid system is fair enough but 
this will involve having a UPS or at 
least batteries. (Most readers may not 
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picture information is mathemati- 
cally distributed across the multiple 
carriers. 

Echoes will degrade the recov- 
ered carrier to noise ratio overall 
and reduce the available decoding 
noise margin. I believe the observa- 
tion from Mike Hale may relate to 
either poorly implemented DVB-T 
processes in the receiver or there 
are other unrecognised factor(s) af- 
fecting the signal. 

Perhaps SILICON CHIP could do 
an article on DVB-T and the newer 
DVB-T2 standards selected by both 
Australia and NZ ahead of the 
American ATSC system because of 
DVB-T’s greater spectrum efficiency 
and its inherent resistance to ghost- 
ing. 

Ted Linney, 

Wellington, NZ. 


realise that a grid-tied solar system will 
not power the house if the mains fail). 
Alex Brown, 
Ashburton, Vic. 


War-time ionospheric research 

Further to the excellent HAARP 
article in the October 2012 issue and 
the informative letter describing the 
UNE Ionospheric research set-up at 
Armidale (Mailbag, November 2012), 
it may be of interest to note the WWII 


m 


defence connections of the Armidale 
installation. 

With heavy bombing of England 
under way in clear preparation for a 
cross-channel invasion, the problem of 
successful interception of night bomb- 
ers (especially on moonless nights) 
was becoming critical. Meanwhile, in 
Australia, the midpoint between the 
relatively powerful 2FC & 2BL broad- 
cast band transmitters in Sydney and 
an established radio monitoring sta- 
tion in Queensland was at Armidale. 
An amazingly rushed program “to bet- 
ter understand the ionosphere's role in 
radio communications" was started at 
Armidale, with the unmentioned goal 
of “artificial moonlight”: a sufficiently 
strong radio beam at the electron 
gyro-frequency aimed upwards should 
induce a luminous “auroral” patch to 
silhouette otherwise invisible night 
bombers. 

The rapid development of powerful 
magnetrons gave rise to wonderfully 
effective radar and "artificial moon- 
light" was forgotten. 

David Barrett, 

Cootamundra, NSW. 


Temperature graph in 
HAARP article queried 

Iam wondering about the credibility 
of the HAARP article in the October 
2012 issue of SILICON CHIP. On page 23 
it has a graph of temperatures in the 
various layers of (and beyond) the at- 
mosphere. The graph didn't seem right, 
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PICAXE 2x16 & 4x20 OLED Displays 


OLED displays provide much brighter displays, 
better viewing angles and lower current 
consumption than LCD displays. This module 
allows PICAXE projects to display (yellow on 
black) text interfacing via one single serial line 
or I?C bus. 
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just based on the in-flight temperatures 
displayed to passengers at cruising 
height on commercial flights of around 
-55°C ( 218K). By contrast, the graph in 
the article showed about 260K. 

Even more dubious was the de- 
picted temperature of approximately 
1300K shown in the thermosphere, so 
Ichecked on the NASA website. There 
they say that (without thermal con- 
trols) the outside surface temperature 
of the ISS on the shaded side would be 
-157°C (116K) and on the sunny side 
+121°C (394K). 

Now these are not actual “atmos- 
pheric" temperatures but that of a sur- 
face shaded from or exposed to the sun 
but these values are very different to 
those indicated by the graph. On earth, 
we measure a shaded temperature and 
that is affected by the. atmosphere's 
conduction and that technique may 
not be appropriate where there is lit- 
tle atmosphere but I would not have 
expected the discrepancy between the 
graph and NASA's data. 

In checking this out I have dis- 
covered that the same graph is on 
Wikipedia. SILICON CHIP is a credible 
magazine. Let's keep it that way by 
correcting this article or at least ex- 
plaining the apparent discrepancy. 

Graham Goeby, 

Macleod, Vic. 

Comment: as you indicate, the graph 
in question was a public domain im- 
age taken from Wikipedia and this 
was clearly stated as such in the copy 
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Self-contained solar power needs 
battery back-up 

With respect to the Publisher's 
Letter in the December 2012 issue, 
you cannot have a self-contained 
solar power system and disconnect 
from the network, for a number of 
reasons. It all depends on your daily 
kWh consumption compared with 
the cost of the system. 

To be truly independent you need 
a battery bank to supply power dur- 
ing the night, which is expensive 
and has environmental concerns 
regarding disposal when it needs to 


submitted by the author of the article, 
David Maddison. We regard the graph 
as being indicative only. 

It is not really appropriate to ques- 
tion the credibility of the entire article 
orto infer accurate temperature meas- 
urements as the stated discrepancy 
is only 42? over the scale of 1500? or 
about 2.796 of full scale. The diagram 
was intended to convey the large-scale 
temperature and electron density vari- 
ation in the atmosphere; not to be used 
as a precise temperature reference at 
the limits of the graph's scale. Also, 
the values presented are typical and 
are subject to significant variation. But 
rather than leave it at that, we asked 
David Maddison to comment: 

Graham Goeby has queried the graph 
in the October 2012 HAARP article il- 
lustrating the variation of atmospheric 
temperature and electron density with 
altitude. In particular, he refers to the 
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be replaced. Then you have mainte- ™ 
nance of the cells also. 

When there is a blackout, the solar 
system also shuts down so there in 
no back-feed into the grid. 

Wal Spokes, 

Wagga Wagga, NSW. 

Comment: the Publisher's Letter 
made no comment about an isolated 
solar power system not needing a 
battery bank. As stated, an advan- 
tage of an isolated system is that it 
can provide power during blackouts 
while a grid-connected system will 
be shut down. 


displayed temperatures at the altitudes 
of commercial aircraft and the Interna- 
tional Space Station (ISS). 

The graph sketches the temperature 
variation to highlight the initial fall 
with altitude and subsequent rise. A 
sketch is quite appropriate here as 
the actual temperature profiles vary 
substantially from hour to hour and 
place to place. Indeed, the displayed 
temperature scale only goes down to 
300K. Graham correctly reports the 
typical air temperatures recorded by 
aircraft. However, the diagram was not 
intended to be used as a precise tem- 
perature reference for narrow height 
bands such as those used by cruising 
aircraft. It is necessarily a smoothed 
average. 

Concerning the temperature of the 
uppermost atmosphere and the sur- 
face temperature of the ISS, there is 
little relation between the two. In the 
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Mailbag: continued 


Treasured transmitter 
needs a new home 

I have been asked to see if I can 
find a new home for a large Marconi 
FM transmitter that is no longer re- 
quired. I would rather preserve this 
unit rather than break it up for scrap. 

The unit is currently at Mount 
Coot-tha, in Brisbane. The area it oc- 
cupies is required for an emergency 
studio for the five FM Community 
broadcasters that use the site (this is 
aunique site where all five Brisbane 
community broadcasters operate 
from the same "Broadcasting Park" 
site which they jointly own). The 
transmitter is in two boxes, each 
with a base of one metre square and 
about two metres high. I guess the 
overall weight might be one tonne. 

This unit was originally the sound 
transmitter for the first Channel 2 TV 
transmissions in Brisbane. Similar 
transmitters were installed in other 


thermosphere, the individual atoms 
and molecules have an extremely 
high kinetic energy and therefore a 
high temperature, but they are so rare- 
fied that they would not significantly 
transfer much energy into any object 
with which they are in contact. The 
density of thermal energy in a rarefied 
high-temperature gas is therefore low. 
The situation is somewhat analogous 
to attempting to heat a large room 
with a candle flame. The flame is at a 
high temperature but due to its small 
amount of thermal output, there will 
be little overall temperature change. 
The main and strongest energy 
source heating the ISS is the Sun. It 
is hot on the side facing the Sun. On 
the “dark” side, there is no heating 
from the Sun and therefore it is much 
colder, the temperature largely being 
determined by the balance of radiative 
losses from the surface of the space- 
craft and transfer of internal heat. 
Ina denser atmosphere there would 
be a much smaller variation between 
the sunlit side and the dark side be- 
cause more thermal energy would be 
exchanged with the denser air. That's 
why objects on Earth have a smaller 
temperature range between their lit 


states but I believe this to be the 
oldest. It may well be the last of this ` 
model still in existence. 

In addition to being used by chan- 
nel 2, I later modified this transmit- 
ter for Family Radio (96five) for use 
during the “Test Broadcast” phase of 
their licence application. So it has 
quite a history. I understand that this 
model was originally designed as a 
conventional 5kW FM Tx. Marconi 
modified it for 2kW as part of the TV 
Tx unit. Later its power was reduced 
to 1kW as part of the conversion to 
colour. 

The unit is free for the taking but 
the new owner will have to arrange 
to remove and transport it. Some 
limited help could be given with 
the removal. If this is of interest to 
anyone, please let me know. 

John Cartmill, OAM, VKABJ, 

Phone 07 3378 4483 

Mobile 0438 220 742 


and unlit sides. The Moon, on the 
other hand, has no atmosphere and 
is subject to a similar amount of the 
Sun’s energy, and so there is a wide 
temperature variation between its 
bright and dark sides. 


Isolated solar power systems 
must have a battery bank 

Iam writing in response to the letter 
from Alan Williams entitled “Employ- 
ing Solar Power As A Mains Backup", 
on page 12 of the November 2012 is- 
sue. The title is incorrect as the letter 
is about using the solar power cells 
and inverter as an alternative source 
of power when the Sun is shining; 
whether the mains power is available 
or not is not important. 

If mains power is available then why 
isolate it (switch it off) when the in- 
verter is linked to the MPPT and solar 
cells and synchronised to the mains 
power and therefore to the "infinite 
grid" of the supply authority? The 
advantages of this is that the MPPT 
can do its job and extract maximum 
power out of the solar cells under 
the present sunlight conditions. The 
inverter will feed that power into the 
grid and because the supply authority 
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is responsible for maintaining the volt- 
age amplitude and frequency within a 
specified range, an automatic governor 
somewhere will minutely alter the po- 
sition of a steam inlet valve, reducing 
the flow of steam into a steam turbine 
powering an electric alternator. 

Presto, you have saved a ton of 
carbon dioxide or part thereof, from 
entering the atmosphere; probably not 
much for one lousy kilowatt of solar 
cells but large numbers of connected 
solar cells will certainly have an effect. 

If you isolate the mains power and 
leave only the inverter connected to 
the load, then the MPPT is only at its 
maximum efficiency when the load 
exactly equals the maximum power 
output of the solar cells. Too small a 
load and you are wasting a resource, 
the margin between the solar cells’ 
maximum output under ambient 
conditions and the actual solar cells’ 
output under reduced load conditions. 
Too large a load and at best the inverter 
will overload. 

As for the financial side of it, if your 
solar cells are not operating at their 
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12V battery chargers 

In the “Ask SILICON CHIP” of the 
October 2012 edition a reader asked 
about a 240VAC to 12VDC (13.8 VDC) 
supply for a phone charger. These 
are the reasons I made one for my- 
self. When I am away from home 
I carry a mobile phone, GPS and 
camera battery chargers. All these 
electronic devices come with both 
12VDC chargers for the car and 
240VAC chargers for the GPO points. 

Forgetting a 240VAC charger 
means things do not work when the 
battery goes flat. Having my 240VAC 


maximum capacity then you are losing 
the opportunity to maximise the offset 
of your costs (electricity use) against 
your income (electricity generation). 
If you are on a gross tariff and got in 
early then maybe the power author- 
ity pays you more for your generated 
power per unit than you pay for power 
per unit that you use. In this case, it 
would make economic sense to output 
as much power to the grid as possible. 

If you are on a gross tariff where the 


At Blamey Saunders hears, we invented the 
IHearYou? hearing aid system; self-fit hearing 
aids that are affordable, discreet and highly 
effective. We use award winning Australian 
digital amplifier technology, developed for use 
in the bionic ear, to make sound more natural 


and comfortable. 


Our IHearYou? programmer and software kit is so simple and intuitive 
that you can program our hearing aids in your own home. 


64 channels of digital sound 
Automatic adaptive directional 
microphone allows you to 

hear better in background noise 
Advanced feedback cancellation 
Ultra low delay 


IHearYou* is a registered trademark of Blamey Saunders hears 
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* Multi-program option 

* Telecoil 

* Long battery life 

* Save by buying direct 
from the inventors 


to 12VDC adaptor means you only 
need the 12VDC charger leads and 
one 240VAC to 12VDC adaptor for 
all the electronic devices. These 
all remain in the car along with the 
12VDC charger leads. 

You can buy a suitable adaptor 
from WES Components, code No 
SMP860, for about $12, which is 
what I used. I made it more compact 
by gluing the 12V socket to the back 
of the plugpack and shortening the 
lead so it fits easily into the vehicle 
centre console. 

Fred Wild, 

Airport West, Vic. 


power authority is a bit more realistic 
and pays slightly less for your gener- 
ated power per unit than you pay for 
power per unit that you use, then the 
difference in tariffs would have to be 
significant to justify the cost of design- 
ing and setting up an oddball system 
that it is probably illegal to connect to 
the mains power grid because of safety 
considerations. 

If like most of us, you are on a nett 
tariff then you would be financially 


To find out more about Blamey Saunders hears and the IHearYou* 
system, see Ross Tester's article in the July 2011 issue of Silicon Chip or visit 
blameysaunders.com.au 
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Mailbag: continued 


Low voltage pumps 
are available 

I am writing in regard to the 
request for a 12V DC to AC pump 
driver circuit in Ask SILICON CHIP, 
August 2012, p98). I was in exactly 
the same situation and spent untold 
hours trying to find or design a DC- 
AC inverter circuit to run a standard 
reliable AC pond pump. I eventually 
discovered (after buying & testing it) 
that Jaycar’s 2.5W solar pond pump 
and panel kit is a brushless 12VDC 
device with a sealed, magnetically 
coupled impeller — perfect. 

Unfortunately, it was too small for 
my large outdoor pond, so I sought 
advice from a local pool/irrigation 
supplier (AquaNorth in Tamworth 
NSW). There turns out to be a huge 
range of reasonably-priced sealed, 
brushless, magnetically-coupled 
and above 12/24VDC pumps specifi- 
cally designed for solar and similar 
applications (ie, built-in inverter). 

I gota12V 5W to 24V 10W “Reefe” 
brand unit which works a treat and is 


disadvantaged because your source 
of power (solar cells) would be under- 
utilised, not operating at their possible 
running maximum and your offset 
credits would be reduced, resulting in 
larger electricity bills or lower credits 
from the supply authority. 

Another point I would like to make 
concerns what Alan reckons is a large 
enough system, ie, 500W would be 
“plenty” as his “usage” is measured at 
around 260W. How did Alan measure 
this 260W? Did he plonk his power 
meter onto the load a few times a day, 
or a few times an hour while the sys- 
tem was running normally and take an 
average or the highest reading as the 
figure to use? 

Switchmode power supplies, such 
as in most electronic equipment, 
generally require an instantaneous 
start-up current that is much more 
than their normal running current. 
And printers sit on the desk idle for 
most of the time but also require much 
larger currents when printing due to 
motors starting and operating under 
load, inkjet nozzles being activated 
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as reliable as any 240VAC unit, trun- 
dling away 24/7 for over a year now, 
unaffected by any muck or debris 
inherent in outdoor garden ponds. 

It would happily run off a 40W 
panel and an old car battery but 
mine’s shaded, so I run an 80W 
panel with an MPPT regulator and 
a good quality deep-cycle battery. 
It runs my electric fence, garden, 
cubby house and shed lights too. I 
use a home-made filter made up of 
a 600mm length of 150mm diameter 
PVC pipe with screwed end caps and 
12mm Ag fittings on one end. 

Give the filter pads etc a miss, as 
they constantly clog up. “Bioballs” 
(or similar coarse substrate) don’t 
clog and they support huge colonies 
of bacteria which clean the water 
beautifully. A quick-back flush once 
a month and the local wildlife are 
completely spoilt. It beats spending 
hundreds for a flash, shiny unit that 
you can’t get spares for. 

Adrian Leake, 

Tamworth, NSW. 


or laser printer drums being charged, 
as well as the processor circuits be- 
ing awakened from idle. A solar-cell/ 
MPPT/inverter system has quite a high 
equivalent internal source impedance 
and cannot sustain loads exceeding 
its rating (overloads) for any length of 
time, unlike a battery-backed system 
or an engine-driven alternator. 

I would consider any isolated (ie, 
not grid-connected) solar-cell/MPPT/ 
inverter system that did not have a 
secondary battery capacity as very 
unreliable at best and most probably 
unusable and unsafe. 

Trevor Krause, 

Gympie, Qld. 


Isn’t gas hot water 
the cheapest? 

I read with interest the article and 
Publisher’s Letter on sacrificial anodes 
in the November 2012 issue. I was 
aware of the sacrificial anode issue but 
my wife and I have been waiting for 
our current hot-water tank to expire so 
we can change to instant gas. It’s what 
we understood to be the cheapest hot 


water as you only heat what/when you 
need it and gas supply is cheap. 

We've had gas connected to a new 
gas stove and our barbecue in readiness 
for the day. So I was quite bewildered 
when Publisher's Letter indicated that 
we should be preserving our off-peak 
systems for as long as possible. Your 
slant seemed to be to prefer preserving 
off-peak electric hot water systems be- 
cause of some performance factor that 
I'm not aware of. Have I got that wrong? 

On another topic, I’ve received the 
December issue in which you built and 
reviewed the RapMan 3D printer. I pur- 
chased a MakerBot early this year, the 
large twin-head “Replicator” model. 
Its platform is 230 x 150mm and its 
supposed to print objects up to the 
size of a loaf of bread (American size 
I suspect). It’s been great. 

My best accomplishment so far is 
a hands-free kit for the car that holds 
my phone with its soft silicone cover 
intact and still charges the phone — see 
http://www.thingiverse.com/thing: 
26829 

I’ve also replaced a broken choke 
lever on my whipper snipper and 
made a few other bibs ‘n’ bobs. 

My current project is actually in- 
stalled and working but still needs 
some-fine tuning. I’ve replaced the 
unused ashtray in my car with a stor- 
age pocket, two USB charging sockets 
and retained the OEM cigarette lighter 
(for the TomTom when required). I 
used the original trim from the ashtray 
so that when closed (it slides down 
to open and up to close) it all looks 
original. 

This was a bigger piece and I did 
experience warping using ABS. I've 
found ways around warping like tem- 
perature settings and platform settings, 
pausing and taping down sections and 
other ideas. But this one I produced 
in sections and glued them together 
which has worked really well. 

Shaughan Syme, 

Brookvale, NSW. 

Comment: you need to carefully 
compare your gas tariff with your 
off-peak electric tariff. Both are going 
up rapidly. 

However, we believe that electric 
off-peak hot water is still the way to 
go. Modern tanks are well-insulated 
and lose relatively little heat over 24 
hours. By contrast, there is large heat 
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Mailbag: continued 


loss from instant gas systems; easily confirmed if you 
stand near one when it is operating. 

And why let a perfectly functioning tank die when it 
could last for many years? Consider the cost of installing 
an instant gas system — they are very expensive although in 
some cases, government subsidies may still be available. 


Science teaching in Australia: a student's view 

I have read with interest the recent comments and edi- 
torials on the teaching of science in Australian schools. 
At the time of writing, I have just finished sitting for my 
HSC exams and I have noted that as yet no comment has 
appeared from a present student. 

It seems that although the development of technology 
is progressing rapidly in Asia, high school students in 
Western countries are falling well behind. This in turn 
brings down the standards of our universities which 
are forced to teach undergraduates content they should 
already know. 

The NSW Physics curriculum is a case in point. Since 
the 1999 rethink, the Physics syllabus has been progres- 
sively degraded to its current state. Presently, for example, 
the comparison ofthe relative merits of AC and DC power 
transmission is gradually morphing into a discussion on 
the ethical values of George Westinghouse and Thomas 
Edison. Based on the views I have heard from students, 
teachers and professors, there are a number of reasons 
for this trend. 

Firstly, students are being taught little beyond arithme- 
tic in primary school, leaving high schools to bridge the 
gap from there to quantum physics. As a consequence, 
the curriculum must be simplified or everyone would fail. 

Secondly, teachers are declining in quality. A univer- 
sity graduate who is competent in their field is unlikely 
to take up a career as a high school teacher. Although 
this fact has not changed much in the last 30 years, the 
standards of schools and the disparity in salary between 
teachers and researchers and engineers has. More than 
one senior teacher has related this to me. 

The present government is encouraging more students 
to go into teaching by simply lowering the entrance 
standards required. Instead, teachers should be paid 
more based on performance and principals allowed to 
fire under-performing teachers. 

Thirdly, there seems to be no genuine public willing- 
ness to advance the teaching of science before university. 
Despite attending the second-highest ranked school in 
NSW, I cannot even perform some of the practical pro- 
cedures mandated by the syllabus because either we 
cannot afford the equipment or it was made 40 years ago 
and has since broken down. Meanwhile, countless and 
ever-increasing billions are being spent on useless gim- 
micks like Smartboards and laptops, to no demonstrable 
increase in performance. 

Electronics is a subject that is particularly poorly taught 
before university. Throughout most NSW high schools 
the subject barely progresses beyond a switch and a light 


siliconchip.com.au 


bulb unless a student chooses subjects like Engineering 
Studies, an extremely watered-down subject overview, 
or specialised option topics like “Age of Silicon” within 
the HSC physics course. It is worth noting that the “Age 
of Silicon” paper is sat by approximately 100 candidates 
across NSW, out of the approximately 9000 that sit for 
physics or the approximately 70,000 that sit for the HSC. 

It is understandable that a prospective high school 
student, on seeing that the virtual height of hands-on 
HSC Physics is turning a light bulb on, will observe that 
he can already operate a light switch and walk away to 
sign up for Geography. The syllabus does devote some 
time to the operation of CRTs and valves, subjects that, 
while interesting, would be more relevant within the 
Ancient History curriculum. In contrast, the only men- 
tion of transistors or integrated circuits is in reference to 
their impact on society and the environment, a topic on 
which students are typically expected to write a miniature 
essay in the exam. 

Early this year, I spoke briefly about the state of science 
in Australia’s schools with Australia’s Chief Scientist 
Ian Chubb, whose office had been commissioned by the 
Government to write a report into the teaching of science 
in schools. Regardless, however, the Government is push- 
ing blindly ahead with its further-dumbed down national 
curriculum. The only way that the system can improve 
is to reinvigorate the curricula in primary and secondary 
schools and attract teachers based on performance. To 
this end, more funding is not as necessary as control- 
ling where the money goes. Although all the top-ranked 
schools are selective of their students to some degree, it 
is clear that there is no direct correlation between fund- 
ing and performance. 

While circumstances vary greatly between schools, 
under the Digital Education Revolution (DER) I received a 
free laptop pre-installed with expensive software, despite 
the fact that I and most other students at my school al- 
ready owned far more capable equipment. While laptops 
were functionally locked down and access to the internet 
was strictly filtered at presumably great expense in order 
to restrict non-educational activities, these restrictions 
were doubly ineffective. Firstly, performance was so 
greatly hindered that they were of little practical use and 
secondly the restrictions were quickly and completely 
bypassed by students across the country, despite claims 
that they were “impregnable”. 

Meanwhile, for many subjects our textbooks were 
hopelessly out of date and in some cases “digital only”, 
which is almost completely useless in practice. If the 
money spent on the DER was instead spent on teachers 
and textbooks, not only students but the country as a 
whole would be far better off. 

As it stands however, Australia’s education system is 
not yet in such a dire situation as it could be. Australian 
universities lead the world, ranked only behind very 
prestigious institutions in the UK and USA, compensating 
for the poor performance of our primary and secondary 
schooling. 

William Andrew, 

Lane Cove, NSW. St 
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Photo: clalighting.com.au 


Light-emitting diodes (LEDs) are fast becoming the devices of choice 
for all artificial lighting applications. Their many benefits, such as 
high efficiency, small size, long life and wide availability have made 
them very popular over recent years. 


little attention until the 1970s when they gradually 
became more widespread as signalling devices in 
electronic equipment. 

In this role they supplanted the previously ubiquitous 
miniature filament lamps. 

During the 1980s work was undertaken to increase the 
brightness of LEDs and by the 1990s illumination-class 
LEDs had appeared on the market. This marked the advent 
of a rapid upswing in LED consumption as they began to 
be used for mainstream lighting applications. 

With steady increase in the brightness level ofindividual 
LEDs and multiple LED modules, applications for LEDs 
have proliferated. 

This has gone to such an extent 
that these devices are now found in 


T. first LEDs appeared during the 1960s but attracted 
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everything from domestic light bulbs and torches to high 
power luminaires for architectural lighting and even street 
lighting. 

Manufacturers are now combining energy-efficient 
LEDs with solar cells to produce lighting systems that are 
especially popular in developing countries. 

Light-emitting diodes generate light in a fundamentally 
different way than sources such as incandescent lamps or 
gas discharge tubes. LEDs utilise semiconductor materi- 
als to generate light with a small range of wavelengths. 
In these materials, bands of very closely-spaced energy 
levels separated by energy gaps can be used to create vis- 
ible light photons. 

Electrical charge carriers of opposite 
signs (electrons and holes) are injected 
into a LED from an external circuit. In- 
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Extra close-up of a 1W balanced white LED from 
Electrospell. 


side the diode these carriers recombine when electrons fall 
down the energy gap from the upper energy band (conduc- 
tion band) to the lower energy band (valence band). This 
leads to an effective reduction in the electrons’ energy, with 
this energy being released by the recombining electron- 
hole pairs. In ordinary silicon diodes, this energy appears 
as heat whereas in light-emitting diodes the energy comes 
out as light photons. 


Coloured LEDs 


The colour of emitted light depends on the energy gap 
that separates the conduction and valence bands. The 
wider the band gap the larger the photon energy, ie, the 
shorter the wavelength of emitted light. 

The band gap, in turn, depends on the material the LED 


Fig.1: electron microscope view of cadmium sulphide 
quantum dots inside pits on a GaN LED chip. 
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* Half the power of fluoro tubes 
18W for 4 ft, 9W for 2ft 
* No mercury spills to contaminate your goods 
* Long Life, 35 000 hours, no maintenance 
* No new fittings - directly replace 
standard fluoro tube (T8) 
e Steady light, no strobing less eye fatigue 


Steady light, no strobing 
Instant full brightness 
*L70: up to 35 000 hrs with 7096 original brightness 
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Innovating Illuminati 


HicH Bay LAMPS 


Instant full brightness 
No restrike time 

Suit frequent switching 
Mercury Free 

Lower energy costs than mercury lamps 


Powered By: 


CREEC 
TENR@DLEDLighting 


E-mail sales@tenrod.com.au 
Website www.tenrod.com.au 


1/24 Vore Street, Silverwater, NSW 2128 
21 Aristoc Road, Glen Waverley, VIC 3150 


NSW T: 02 9748 0655 F: 02 9748 0258 
VIC T: 03 9886 7800 F: 03 9886 7799 
QLD T: 07 3879 2133 F: 07 3879 2188 
NZ  T:09 2984346 F:09 3531317 
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Fig.2a (above) shows the spectrum of a flat-white LED, while Fig2b (right) shows the spectrum of a LED that mimics the 


light from a tungsten-halogen lamp. 


is made from. A wide range of semiconductor materials 
such as gallium arsenide (GaAs), gallium indium arsenide 
phosphide (GaInAsP) and gallium nitride (GaN) are used to 
make LEDs that emit light from infrared to the ultraviolet. 

The light coming out of single chip LEDs covers a narrow 
band of colours and is thus of a more-or-less single colour. 
This light can be modified in colour by using wavelength 
conversion materials. Several approaches are possible but 
two are most prevalent. 


Quantum dots and phosphors 

Materials called quantum dots, consisting of extremely 
small particles similar in size to viruses, can be used to 
convert light of one colour into another. 

For this purpose, quantum dots are typically made from 
materials such as cadmium sulphide or cadmium selenide 
and consist of spherical particles, a few tens of nanometres 
across. These particles behave somewhat like very large 
atoms in that they can absorb light at one wavelength and 
emit it, a short time later, at another wavelength. 

The emitted light is almost always of a longer wave- 
length than the absorbed light; ie, the light is 'red shifted' 
so the emitted photons have less energy than the absorbed 
photons. The difference in energy is simply converted into 
heat. Quantum dots can be used to produce sharp colours 
with a narrow distribution of wavelengths. 


Fig.3: spectrafill broadband red, green and blue LEDs. The 
red and green LEDs use special phosphors whereas the 
blue LED uses a ‘stressed’ chip. 
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A remarkable feature of quantum dots lies in the abil- 
ity to make quantum dots emitting light at any desired 
wavelength simply by changing their size. 

Blue LEDs can excite red or green emitting quantum 
dots to produce highly saturated colour sources. The ef- 
ficiency of this process can be further enhanced by making 
microscopic pits on the surface of LED chips and filling 
them up with quantum dot material, as seen in Fig.1. This 
configuration increases the absorption of light by quantum 
dots and leads to a marked increase in the brightness of 
such LEDs. 

While quantum dot LEDs are speciality devices, a dif- 
ferent type of colour conversion material is widely used to 
make white LEDs. No LED chips by themselves emit white 
light. In order to obtain white emission LED manufacturers 
use the same approach as is used with fluorescent lights. 
The blue light emitted by a GaN LED is passed through 
a coating of a suitable phosphor material which converts 
some of the blue radiation to yellow light. 

Typical phosphors consist of crystalline oxides or sul- 
phides doped with rare-earth elements, such as cerium, 
europium or gadolinium. The combination of yellow and 
blue light appears white to our eyes. It is easy to guess 
from this description that ordinary white LEDs produce a 
very poor quality of white light which is severely deficient 
in red and green. 

In recent years, manufacturers have introduced bet- 
ter phosphors that generate warm white light that has a 
distinctive yellowish tint. Most LED manufacturers now 
offer warm white LEDs which are used for making LED 
light bulbs and other luminaires. 


Balanced white LEDs 
For even better performance, companies such as Citizen, 
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Fig.4: spectra from red, green and blue Spectrafill LEDs. 
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Fig.5: Lambertian light intensity distribution pattern. The 
angular emission from most LEDs takes this form. 


Electrospell and Bridgelux now offer full-spectrum white 
LEDs that feature a balanced white spectrum where all 
colours are present in roughly equal proportions. 

Fig.2a shows the spectrum of a flat-white LED from 
Electrospell whereas Fig.2b shows the spectrum of a LED 
that emits a close approximation to light from tungsten 
halogen lamps. Innovations in phosphors and other optical 
materials have made such high performance LEDs possible. 

Flat spectrum white LEDs are rapidly penetrating high 
colour fidelity lighting markets. Museums, art galleries 
and retail outlets are increasingly turning towards lamps 


TON 


Bringing you a wid 
range of quality, h 
power LED lamps i 
popular bases an 
lamp types includi 
MR16, PAR 16, 
PARS3O, PAR38, 
AR111,A Type. 


Verbatim LEDs have 


High CRI, up to 85% 
energy saving and 
lifespans of up to 
35,000 hrs. 


www.verbatimlighting.com.au 


siliconchip.com.au 


MR167W LED GU5:3 W 


Mitsubishi Chemical Holdings Group 


Fig.6: a narrow emission angle LED. This device emits light 
in a forward cone which is only 5? wide. 


based on such colour-rich LEDs to display their exhibits 
in full splendour. 

Innovative phosphor technology has also enabled a new 
generation of wide spectrum primary colour LEDs. These 
so-called ‘broadband’ LEDs emit light with a much wider 
spectrum than ordinary LEDs. 

Whereas usual colour LEDs display a spectrum which 
is typically 30nm wide, their broadband counterparts 
emit light with 60 to 90nm wide spectra. By combining 


Classic A 10W/E27/B22 


IM Verbatim. 


Technology you can trust 
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Fig.7a (left): electron microscope view of the patterned surface of a photonic crystal LED. Fig.7b (right): the pattern of light 


emitted by a photonic crystal LED when observed from very close to the surface of the chip. 


broadband red, green and blue LEDs it is possible to make 
colour-tuneable white light luminaires. 

By controlling the intensities of the red, green and blue 
channels with pulse width modulation (PWM) waveforms 
from a microcontroller it is possible to generate millions 
of distinct hues. The wide spectra from individual LEDs 
enable subtle variations of colour shades in illuminated 
objects to be readily distinguished. The exceptionally 
high colour rendering capability of wide spectrum LEDs 
is creating new lighting markets. 


Spectrafill LEDs 


Fig.3 shows the spectra of red, green and blue Spectrafill 
LEDs from Electrospell. This LED family is aptly named as 
the LEDs each fill up their assigned slots in the red, green 
and blue regions of the visible spectrum. Broadband LEDs 
are also being used for indoor plant growth and for various 
skin therapy applications. 

Most LEDs on the market emit light in a characteristic 
fan-like pattern seen in Fig.4 where the light appears 
brightest when seen head on. As one moves away from the 
vertical the light intensity falls as the cosine of the angle 
away from the vertical. This is known as the Lambertian 
intensity distribution. Typical commercial LEDs emit most 
of their light in a 120° wide Lambertian fan. 

By changing the chip geometry and the way it is mounted 
in the LED package it is possible to reduce the emission 
angle to as small as 15°. By combining surface texturing 
with internal reflective optics LEDs with emission angles 
as small as 5° can be obtained. Fig.5 shows a 5° narrow 
emission angle green LED. Such LEDs are useful for ap- 
plications such as back illumination of instrument clusters. 

Even more interesting angular emission profiles can 
be obtained by etching the top surface of LED chips with 
shallow depressions in various regular patterns. Dimples 
arranged in square or hexagonal patterns, called photonic 
crystals, are often employed for this purpose. Additionally, 
the relief causes light to come out of the LED chip with 
higher efficiency, making the device appear considerably 
brighter. 

Textured surface photonic crystal LEDs emit light in a 
collimated beam. Fig.6(a) shows the surface of a photonic 
crystal LED whereas Fig.6(b) shows the near-field pattern 
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of light emitted by this device. The separate emissions 
combine into a well-collimated beam that is suitable for 
use in projectors and for back-lighting of LCD televisions. 


GaN LEDs 


GaN LEDs form the basis of not only blue and UV light 
emitters but also of all phosphor-based LEDs. 

As these LEDs power all LED bulbs and TV back-lights, 
there is much research directed at improving them further 
and reducing their prices. The most prominent develop- 
ment in this direction is the emergence of silicon-based 
GaN LEDs. Conventional GaN LEDs are made by depositing 
the active device material on a sapphire substrate. 

This is now a well-established process but the LED 
chips made in this way are both expensive (because of 
the high cost of sapphire) and poor at getting rid of the 
heat produced as the LED operates (because the heat has 
to pass through nearly half a millimetre of sapphire which 
is a poor heat conductor). 

The next generation of GaN LEDs will be made by a very 
different process using silicon wafers in place of sapphire 
as the substrate material. This reduces the cost of LED chips 
because, thanks to the silicon chip industry, silicon wafers 
are much cheaper than sapphire wafers. 

Silicon wafers are also available in sizes larger than 
12 inches in diameter. In contrast, commercial GaN-on- 
sapphire LEDs are made on 4-inch diameter wafers. The 
larger wafer diameter will mean many more LED chips can 
be obtained from each processed wafer, again contributing 
to a reduction in LED costs. 

GaN-on-Si LEDs will also perform better than sapphire- 
based LEDs because silicon has a higher thermal conduc- 
tivity and thus LEDs will be able to run cooler, producing 
more light and achieving longer lifetimes. LEDs made on 
silicon substrates should be widely available within two 
years once their specialised fabs come on line. 


Zinc Oxide LEDs 

Even more exciting LEDs are currently under develop- 
ment in various academic and industrial labs around the 
world. A significant amount of effort is being directed to 
develop LEDs from zinc oxide (ZnO). 

This material can produce cheap and highly efficient 
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LEDs that emit blue and UV radiation. There have been 
persistent problems in creating high quality p-type zinc 
oxide which has so far held back the realization of a com- 
mercial ZnO LED. 

With continuing research, however, it is possible that one 
day we will see these devices becoming as commonplace 
as GaN LEDs are today. Yet another interesting breed of 
LEDs under development is based on very thin filaments 
of semiconductor materials called quantum wires. Created 
by carefully etching long strings of the base semiconductor 
material and then topping them with suitable electrode 
materials, quantum wire LEDs are substantially more ef- 
ficient than LEDs made from bulk material. 

Furthermore, there is evidence that quantum wire LEDs 
might enable electrical tuning of the colour emitted by a 
single LED chip, without the use of any colour conversion 
material. Such a device will be a true breakthrough in LED 
technology and thus several large LED companies, such as 
Philips and Osram are working on this technology. 


Massive industry 


LEDs are now a major industry worth several tens of 
billions of dollars a year and growing at an astounding 
25% per annum. As their prices fall further and as new 
types of devices come on the market their usage will grow 
even more. Eventually, all light bulbs will be replaced by 
LED-based lamps for better energy efficiency and longer 
lifetimes. This transition has already started and will only 
be spurred on by ongoing developments in universities 
and companies around the world. 


* Dr Faiz Rahman is from Electrospell Ltd, Glasgow, UK 


Here are two economical, high performance, JUMBO 
displays for wide angled outdoor applications such as race 
timing, lap counting and sports scoreboards 


Featuring state-of-the-art 


super-bright elliptical LED Fully ` 
technology, the Assembled 
D8-HB 300mm and 400mm < Bm 


7 Segment Displays are 
visible over long distances and A 
at an incredible 75 degrees 
either side of normal.(actually 
more than 150° in total) 
Other features include: 
Black Background for higher 
contrast 

On Board Segment Drivers 
On-Board Serial Interface 
User-accessible segment connections for custom interfaces 
Compatible Modules are available for Counting, deMultiplexing, 
BCD to 7 Segment Decoding and Driving 


300mm 400mm :: 


For further details and to buy on-line see us at: 
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LED Lighting Specialist 


Huge range of stocked LED replacement lamps 
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Visit our 
showrooms 


Brisbane 
24-26 Campbell St. 
Bowen Hills QLD 4006 
Ph: (07) 3252 7466 
Fax: (07) 3252 2862 
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ps Halogen Lamps 


Miniature Lamps 


Flexible LED Tape 


Southport 
Unit 11 
The Brickworks Centre 
Warehouse Rd, 
Southport QLD 4215 
Ph: (07) 5531 2599 
Fax: (07) 5571 0543 


Sydney 
185 Parramatta Rd 
Homebush NSW 2140 


Fluoro Tubes 


Floodlights Automotive / Bi-pin 
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Boat / Caravan Lights 


Ph: (02) 9704 9000 
Fax: (02) 9746 1197 


PRIME 


Shoplights 


prime-electronics.com.au 
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AUDIO & AM -— 


IN OF 1E PARK 


Big speakers, bigger amplifiers and fancy video projectors . . . Sydney has 
not had a hifi show for about 20 years so we had to visit the “Australian 
Audio & AV Show", held in late October 2012 in the Sheraton on the Park 
hotel. Three floors were taken up with a dazzling array of audio and 


visual goodies representing much of the world's best. 


ost exhibits were shown in 
typical hotel rooms emptied 
of all the normal furniture 


but even so, space was at a premium. 

The aim ofthe hotel-based show was 
to allow manufacturers to demonstrate 
every imaginable hi-fi product avail- 
able in *normal" room surroundings. 
Potential customers were even invited 
to bring along their own CD. 

As with the Melbourne Show in 
2011, the majority of demonstrations 
were very well presented with at least 
two large areas arranged as theatres to 
demonstrate the latest AV technology. 
The sources of music were LP, CD, 
MP3, DVD or Blu-Ray. 


Kyron Audio 


A major attraction at the show was 
from Kyron Audio who demonstrated 
their GAIA dipole loudspeaker system 
described as a *3-way, DSP-controlled 
Active Dipole". As the photo shows, 
this large system has no baffling of the 
drivers at all — which is pretty baffling! 
Obviously, they are using some pretty 
fancy digital signal processing to get 
reasonable bass from such a setup! 

Kyron is an Australian company 
based in Melbourne. For about 
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$160,000 (yes, you read that right!) 
you get a pair of loudspeakers and 
associated amplifiers (we were told 
it was class D) with a total output of 
5,000 watts (yep, five kilowatts!). Each 
speaker “tower” weighs in at around 
200kg! 

The preamplifier accepts a number 
of inputs and has six digitally con- 
trolled analog channels with remote 
control of input selection. The digital 
sound processing is by DEQX and is 
described as having "high definition 
speaker correction with linear phase 
crossovers and advanced room meas- 
urement and correction". 

The speakers are really a double- 
dipole arrangement and disperse the 
sound in a "figure 8" pattern with six 
12-inch long throw woofers for the 
bass. Overall the sound had an “airy” 
and open quality but with a remark- 
ably deep open bass, given the lack of 
speaker baffling. On the other hand, a 
conventional speaker with so many 


Just the look of the Kyron Audio 
GAIA dipole speaker is enough to 
attract attention. So’s the price tag — 
you're going to need extremely deep 
pockets and an understanding spouse! 
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large drivers could be expected to be 
far more punchy. Whether you like the 
sound or not, it has to be said that it 
looks very unusual. 

The other question which must be 
asked is “who has a lazy hundred 
and sixty grand to spend on a hifi 
system?” Not this little black duck, 
that’s for sure! 

For more information, contact the 
designers: Lee Gray and Leon Suter; 
info@kyronaudio.com.au 


JBL’s big guns 

Speaking of more conventional 
speakers, we were very impressed 
with JBL's new S4700s which are 
fairly big units with a 15-inch dual coil 
woofer, large midrange compression 
driver horn and horn tweeter similar 
to their older “big butt” tweeters. 

The 3-inch dual coils for the woof- 
ers are claimed to preserve linearity at 
high cone excursions. Heaven knows 
how loud such systems must be at 
high cone excursions — it was loud 
enough at the demonstration but we 
could not perceive any cone move- 
ment! Furthermore, they were being 
driven by a Harmon Kardon amplifier 
putting out only 20 watts. 

JBL are renowned for their high 
efficiency and high sound levels and 
this big 15-inch system was certainly 
impressive. They were very popular 
with the ladies too because of their 
appearance. The cost? Just a modest 
$12,000 for a pair! 

The agents, CONVOY INTERNA- 
TIONAL (www.e-hifi.com.au) also 
demonstrated the superb range of 
B&W speakers and we were fortunate 
to be able to audition the legendary 
800 series speaker. Some people think 
these systems look a bit like Daleks but 
we wonder if they are suffering from 
some strange visual displacement. 

To us, but the sound was 
superb as you would 
expect from these high 
end units. 


V-vvvvalves 


While we've never 
agreed with š 
them, many 
audiophiles 
believe “valve 
sound” is some- '* 
thing to strive for! 
Here’s ICON AUDIO’s $3500 


MB845 class-A monoblocks with 110W output. 
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JBL brought out the big guns - their new S7400 speaker system with 15-inch 
dual coil woofer, large midrange compression driver horn and horn tweeter. By 
the way, this photo was not taken at the Sydney show. 


to lie down and die! Or more likely, 
companies refuse to stop selling valve 
amplifiers. Whatever. ICON AUDIO 
presented their range of valve amplifi- 
ers and they were pushing their MB845 
MK II Super Mono Blocks. 

These put out 110W RMS from a 
class-A circuit running 845B dual 
triode output valves which, according 
to the designer David Shaw, are a more 
powerful version of the famous 300B. 

Each mono block amplifier weighs 
in at 35kg and THD is quoted as 0.14% 
at 8W. The driver valves are the well- 
know 6SN7s which the designer has 
paralleled to obtain a 90 volt swing. 
Valve amplifier aficionados were in 
raptures. 

The price for a pair of these un- 


believable mono blocks is around 
$7,000 but Icon’s smaller integrated 
amplifiers are more affordable, the 
ST20PP 15W+15W EL34 push-pull 
stereo amplifier is only $880. 

They have an extensive range of 
amplifiers and matching loudspeak- 
ers with prices ranging from budget 
to top end. 

For more info contact David Shaw, 
sales@iconaudio.com 


Yamaha theatre sound 
systems 

Yamaha did not disappoint with 
their new Avantage series which of- 
fers five new amplifiers, from the RX- 
A3020 150W x 9 channels down to 
the RXA-A720 90WX 7- channel unit. 

All have discrete transistor power 
amplifiers and use conventional power 
transformers (no switch-mode power 
supplies here) and all have Dolby True- 
HD/DTS HD Master Audio with D/A 
and A/D conversion of 192kHz/24-bit 
and ultra-low jitter PLL. 

These units also have the ability to 
offer up to 43 surround programs and 
in true Yamaha style have introduced 
what they call “front presence dialogue 
lift" which we would understand uses 
an additional centre speaker above the 
screen to adjust voices to the centre of 
the screen. 

Yamaha have the BD-A1020 Blu- 
Ray Player which, with a myriad of 
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features, includes Wi-Fi, plays SACDs 
and boasts 110dB signal-to-noise ratio. 


VAF loudspeakers 


We were fortunate to meet up with 
Philip Vafiadis who gave us a personal 
demonstration of his new VAF DC-X35 
loudspeaker which represents the 6th 
evolution of his famous and poplar 
DC-X range. 

The DC-X35 speakers have an ad- 
vantage that they are relatively small 
(20cm wide,1.2m high and 35cm deep) 
and quite sensitive at 95dB/W@1m 
which make them well suited to Class 
A amplifiers as well as lower powered 
valve amps, although they are rated 
to handle up to 200W on program 
material. 

For more info contact vaf@vaf. 
com.au 


Epson 3D DLP 

Westan Australia demonstrated the 
latest from EPSON including their 
latest 3D DLP technology for ultra- 
smooth 1080p reproduction, 2,000 
ANSI lumens and contrast ratios up to 


— 


pacte 
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VAF's new 
VAF DC-X35 
system will 
handle up to 
200W but are 
also suited to 
lower power 
amplifiers 
with a 
95dB/W/1m 
sensitivity. 


200,000! The EPSON TW9100W home 
theatre projector boasts wire connec- 
tion too, which is a bonus. 

But even more impressive was Ep- 
son’s Moverio BT-100. Epson claims 
that it is the world’s first Android- 
based, see-through wearable display. 
It looked like a stout pair of sunglasses 
attached to a little wire and a little 
smart phone sized box controller. It 
comes with two small earpieces and 
the wiring is cleverly integrated into 
the frame. 

Wearing these glasses is a really 
novel experience. Two little screens 
come into focus in front of your eyes 
and occupy about a half of your normal 
viewing area — but not really wide- 
screen. Epson maintain that it is the 
same as watching an 80-inch screen 
but they don’t specify the distance. 

The “micro projection” allows you 
to view movies, games, apps etc and 
with 3D floating images too! It also con- 
nects to Wi-Fi so you can view emails 
and websites while still having lunch 
with your clients! They will never 
know. Well, maybe they will! 

In addition, you can still see a 
dark-tinted view of the world while 
watching the image which brought up 
a few jokes about driving, 
watching the girlfriend in 
the shower etc. We only 
viewed it in a fairly dark 
room so we don’t know 


Left: Epson’s 
TW9100W home 
theatre projector. 


Right: Sennheiser 
HD650s 
“medium price” 
headphones - rrp 
is $799.00 (!) 


how it might perform on a sunny day 
although Epson includes some little 
shades which may help. 

It has six hours of (rechargeable) 
battery life and 1GB internal storage. 
Currently it is selling for US$699. It 
could be great, especially for use dur- 
ing long flights or train trips etc. 

For more info contact: Westan Aus- 


Sennheiser headphones 

Sennheiser demonstrated their 
wide range of high-end headphones. 
Outstanding in the medium price 
range were the HD650s which are 
priced under $1,000. Above those are 
the HD700s which have a specified 
frequency response of 15Hz - 40kHz 
(-3dB) and a maximum sound pressure 
level of 105dB. Sennheiser describe 
them as “open circumaural dynamic 
stereo headphones". They look like 
two little loudspeakers for your shell- 
likes.... 

Atthe top ofthe range are the hand- 
made state-of-the-art HD800s which 
have an extraordinary claimed fre- 
quency response of 6Hz-51kHz. They 
have received numerous awards and 
critical acclaim. 


AAV's 10kW sound system 


AUDIO ACTIVE AUSTRALIA 
(www.audioactive.com.au) presented 


a huge array ofaudio visual equipment 
in the "Times on the Park" reception 
area which is almost a cinema-sized 
room. 

It was certainly the biggest and 
boldest presentation of the show with 
a 10,000 watt sound system, starting 
with a Primare BD32 reference BluRay 
player, an Anthem D2V reference A/V 
processor and five Anthem M1 1,000W 
class-D amplifiers feeding Paradigm 
speakers and a Paridigm subwoofer. 

The projector was a Sim2 Lumis 
3D-S HD projector combined with a 
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Jamo R900 Dipolar loudspeaker with 
two 15-inch drivers in an open-back 
cabinet. This is the red one! 


Xeit Optic Anamorphic 2.35:1 Cinema 
Lens designed in Australia. The whole 
experience was better than a cinema 
which demonstrates what the best 
home cinema can achieve — at a price! 
The setup was priced at $162,824 but 
with a show promotion of 15% off, 
including all ancillaries and system 
installation and calibration. 

Audio Active do have more afford- 
able systems though and can supply 
the Sim2 Lumis projector combined 
with smaller amplifiers and speakers 
for less than $15,000. 


Marantz & Jamo 

QUALIFI (www.qualifi.com.au) 
demonstrated the current range of 
Marantz & Jamo products and we were 
delighted to meet up with legendary 
Marantz designer Ken Ishiwata who 
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The Premare BD32 reference BluRay player — 


AAV had this feeding an Anthem D2V reverence A/V processor and five Agihan 
M1 1kW class D amplifiers. It needed a large room! 


has been responsible for most of the 
Marantz gear for last two decades. 

Also on show was the Jamo R909 
Dipolar loudspeaker which have two 
15-inch drivers in an open-backed 
design plus a textile tweeter. Again, 
it was remarkable for the amount of 
bass it could deliver! 


Yet more valves... 


Another valve approach was dem- 
onstrated by AUDIO SALON from 
Bulleen in Victoria (www.audiosalon. 
com.au) 

They describe themselves as bou- 
tique handmade equipment suppliers, 
specialising in single-ended valve 
amplifiers and efficient single drivers. 

We listened to their Voxativ Ampeg- 
gio loudspeakers single drivers (with 
triple white cones) driven by a SILK- 
Minute single-ended valve amplifier 
which uses a 300B triode output and 
6SN7 driver. Even people who are anti- 
valve were impressed by this demo. 

According to Audio Salon, “Voxa- 


cs 


You either love the styling or hate it . 


tiv's Inés Adler single speaker driver 
is able to push engineering to an 
incredible level to achieve what was 
once thought impossible with a single 
driver — deep bass." 

"We are talking bass that can surpass 
the resolution of the best dynamic 
speakers and being coherent makes 
it one of the best speakers ever made. 
Together with the collaboration with 
Schimmel Pianos, a new back loaded 
horn speaker was born — Ampeggio. 
Made with the finest selected tone- 
wood, this speaker is probably the last 
word in resolution, transparency and 
coherence." 

Regardless of that, we had to admit 
that it did sound pretty good.. 

Drop into Audio Salon if you want 
to hear what the best “valve sound" 
can do for your ears! 

Overall, the show was a big success 
and a significant improvement over 
the same show in Melbourne last year. 
Well done to the Chester Group for 
organising it. 


. Onkyo's M5000R audio power amplifier 


is big, with big 1980's style power meters and 80W per channel output (80). The 
“AWRAT” is Onkyo's proprietary Advanced Wide Range Amplifier Technology. 
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At last, a worthy adversary to vanquish the CHANP and Pre-CHamp! 


The Champion 


a o o @ ny audio amplifier 
modulesthatican deliver _ 


Miecholas Vinen 


Have you built one of our CHAMP or PreCHAMP modules? They 
have been extremely popular but we have to admit that their 
audio performance is (was?) pretty ordinary. Now there’s a new 
kid (module) on the block and we have dubbed him the Champion 
because his performance is far superior. In fact, he can deliver 

up to 7W of peak power whereas the now- -deposed CHAMP would 
struggle to deliver more than half a watt. 


OTH THE CHAMP and Pre-CHAMP 

have had a very long run since 
they hit the scene in the February & 
July 1994 issues of SILICON CHIP. In 
fact, many thousands of each have 
been built. 

That’s because they were cheap, 
easy to build and did the basic job 
required of them - to give just about 
anything the ability to drive a speaker 
and make a sound, be it a radio, sound 
effects generator, music player, com- 
munications receiver — whatever. But 
while they will no doubt continue to be 
popular, they are now over-shadowed 
by our new module, the "Champion". 
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It dances all around the CHAMP, 
evading all of its jabs and delivering 
a knock-out combination of conveni- 
ent connectors, higher power, lower 
minimal operating voltage, much 
lower distortion and noise, mute and 
standby features and input mixing. 

Actually, the Champion doesn't 
have it all over the CHAMP. Sometimes 
the old guys have a few tricks up their 
sleeves. The young and energetic 
Champion is a bit hungry, with a qui- 
escent current of around 30mA while 
the older and cunning CHAMP picks at 
its meals with a quiescent current of 
just 4mA. Still, the Champion again 


wins out because it has a logic-level 
standby control pin to shut it down to 
a negligible 14A! 


New amplifier IC 

The heart of the Champion is the 
AN7511 audio amplifier IC from Pana- 
sonic. The CHAMP's LM386 was born 
in the mid-1970s and that makes it an 
old geezer by now. By comparison, the 
AN7511 isn't even a teenager yet, hav- 
ing been released in late 2001. 

One of the main advantages of the 
AN7511 over the LM386 is the fact that 
it drives the speaker in a bridge-tied 
load (BTL) configuration. This allows 
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the IC to deliver twice the RMS volt- 
age to the speaker, for up to four times 
the power. 

Thus, as already noted, the Cham- 
pion punches well above its class, 
giving around 7W peak power into an 
8Q load from a 12V supply. Mind you, 
the Champion can't deliver that sort 
of power continuously. The small DIP 
chip package simply can't deal with 
the dissipation under those conditions 
continuously and thermal limiting 
quickly kicks in, even if a heatsink 
is fitted. 

The continuous power available (de- 
pending on supply voltage) is around 
2W. That's still quite a bit better than 
the LM386. 

The LM386 also needs more external 
components than the AN7511, despite 
having fewer features. The LM386 

needs a “Zobel network” at its output 
(resistor and capacitor) for stability 
whereas the AN7511 doesn’t. The 
LM386 also needs a large DC-blocking 
capacitor between its output and the 
speaker but because the AN7511 
drives the speaker in bridge mode, 
no DC blocking capacitor is required. 
All we really need to build a working 
circuit around the AN7511 is a bypass 
capacitor, AC coupling for the signal 
input and some RC filters for the mute 
and standby control pins. 

In standby mode, the AN7511’s cur- 
rent consumption drops to just 14A 
so if used in combination with (say) 
a microcontroller, the AN7511 won't 
draw any power unless you are actu- 
ally using it. The mute and standby 


Now you've got no excuse ... 


Reaturesraespecitications 


Features 
Wide operating voltage range 


Low parts count 
Low distortion 


Preamplifier has two inputs, mixed 1:1 
Mute and standby control 


Specifications 
Operating voltage range: 4-13.5V 


Bridged output gives high power at low supply voltages 


Preamplifier compatible with microphones & electric guitars 


Over-temperature protection (auto-limiting) 


Output power: up to 4W continuous (see Fig.3); 7W peak 


Music power: 3W @ 9-12V 
Signal-to-noise ratio: ~65dB 


Frequency response: -2.5dB @ 20Hz, -0.3dB @ 20kHz (see Fig.5) 


THD+N, 1kHz: ~0.25% (see Fig.4) 


Gain: 34dB for Champion, up to 58dB with Pre-Champion 

Input sensitivity, Champion only: 52mV RMS @ 5V, 125mV RMS Q 9-12V 

Input sensitivity, Pre-Champion + Champion: 2mV RMS @ 5V, 5mV RMS @ 9-12V 
Quiescent current: 2mA (Pre-Champion) + 30-60mA (Champion) 

Standby current: 2mA (Pre-Champion) + 40-120uA (Champion) 


features are designed to avoid clicks 
and pops when the unit goes into and 
out of standby, too. 


The Pre-Champion 


As good as the Champion is, we 
know that many readers will want a 
companion preamplifier to go with it, 
just as the CHAMP had the Pre-CHAMP. 


RIGOL DS-1052E 50MHz 


> 50MHz Bandwidth, 2 Ch 

> 1GS/s Real Time Sampling 
> 512k Memory Per Channel 
> USB Device & Host Support 


ONLY $362 inc GST 


But whereas the Pre-CHAMP was a 
very basic 2-transistor circuit, the 
preamplifier for the Champion is a 
special low-voltage op amp IC that has 
considerably better performance. This 
will enable you to use the Champion 
with a microphone or many musical 
instruments, such as electric guitars. 

We have designed a small PCB to 


Fo iie 


an ids 


update your old analogue scopes! 


Whether you're a hobbyist, TAFE/University, workshop or service 
technician, the Rigol DS-1000E guarantee Australia's best price. 


RIGOL DS-1102E 100MHz 


> 100MHz Bandwidth, 2 Ch 

> 1GS/s Real Time Sampling 
> 512k Memory Per Channel 
> USB Device & Host Support 


ONLY $439 inc GST 


Adelaide 
Tel 08 8363 5733 
Fax 08 8363 5799 


Brisbane Perth 
Tel 07 3275 2183 


Fax 07 3275 2196 


Melbourne 
Tel 03 9889 0427 
Fax 03 9889 0715 


Sydney 

Tel 02 9519 3933 
Fax 02 9550 1378 
email testinst@emona.com.au 


Fax 08 9361 4300 
web www.emona.com.au 
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Pre-Champion 

1 PCB, code 01109121, 57 x 
41mm 

1 10kQ log PCB-mount 16mm 
potentiometer (VR1) OR 

1 10kO mini horizontal trimpot 
(VR2) 

4 mini 2-way terminal blocks 
(CON1-CON4)* 

1 8-pin DIL socket 

4 M3 x 10mm tapped Nylon 
spacers 

4 M3 x 6mm machine screws 


Semiconductors 

1 LMC6482 dual op amp (IC1) 
(Jaycar ZL3482) 

1 LP2950-5 5V LDO regulator 
(REG1) (Jaycar ZV1645) 

1 1N5819 schottky diode* 


Capacitors 
2 100uF 16V electrolytic 
2 10uF 16V electrolytic 


accommodate the Champion and its 
companion preamp. If you don’t need 
the preamp, you can cut off that section 
to make the PCB quite a bit smaller. 


Circuit description 


Fig.1 shows the complete circuit 
of both the Pre-Champion (left) and 
Champion (right). The signal is ap- 
plied to either CON2 or CONG. If you 
apply a signal to both, they will be 
mixed together with a 1:1 ratio, ie, the 
apparent volume of both signals will 
be the same. This could be useful, for 
example, if you want to down-mix ste- 
reo to mono or if you want to combine 
music and voice. The two signal paths 
are identical until they are mixed. 

Each signal passes through a low- 
pass filter consisting of a 100Q resis- 
tor and 100pF capacitor, designed to 
attenuate RF signals. There is also a 
2.2MQ bias resistor to pull the input 
signal to ground. If you are going to feed 
the unit with an iPod or similar player 
you may need to reduce the value of 
that 2.2MQ resistor dramatically, to say 
1kQ, to provide it with sufficient load 
current. However, as presented, the 
high-impedance inputs will suit micro- 
phones and some musical instruments, 
as well as general line-level signals. 

The signals are then AC-coupled 
with 100nF capacitors and 2.2MQ bias 
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3 100nF MMC 
2 100pF ceramic 
2 10pF ceramic 


Resistors (0.25W, 1%) 
4 2.2MQ 2 2.2kQ 
2 22kQ 2 1kQ 
2 10kQ 2 1000 


Champion Amplifier 

1 PCB, code 01109122, 42 x 
41mm 

4 mini 2-way terminal blocks 
(CON5-8)* 

1 micro-U TO-220 heatsink, 12.7 x 
19mm (Futurlec Cat. TO2208, 
Rockby Cat. 36255, Altronics 
Cat. H0628 [with pin cut off]) 

1 TO-220 heatsink pad or thermal 
transfer compound 

4 tapped nylon spacers 

4 M3 x 6mm machine screws 

1 M3 x 10mm machine screw 

2 M3 nuts 


resistors which go to a 2.5V half-supply 
rail. This biases the incoming signal so 
that it has a symmetrical swing within 
the supply rails of dual op amp IC1, 
running off a 5V rail. The two 2.2MQ 
bias resistors for each channel, on 
either side of the 100nF AC-coupling 
capacitors, are in parallel as far as the 
signal source is concerned, setting the 
unit'sinput impedance to around 1MQ. 

IC1a buffers and amplifies the signal 
from CON2 while IC1b does the same 
for the signal from CONG. Gain is set at 
23 times (27dB) by the 22kQ and 1kQ 
feedback resistors. The 10pF capaci- 
tors reduce the gain for high-frequency 
signals, giving a little extra stability 
and noise filtering. 

Note that this high gain suits rela- 
tively low level signals such as those 
from microphones or musical instru- 
ments. To feed the unit with line-level 
signals, you will either need to knock 
back the gain for that channel by re- 
ducing the value ofthe 22kO feedback 
resistor or else connect the signal to its 
respective input via a potentiometer. 

The latter solution is probably the 
best one. It not only provides for a 
wide range of input signal levels but 
also lets you adjust the ratio by which 
the two audio input signals are mixed 
(eg, by using a similar arrangement to 
that shown in Fig.6). 


1 MG split washer 
2 M3 shakeproof washers 


Semiconductors 

1 AN7511 bridge output amplifier 
(IC2) (Jaycar ZL3388) 

1 BC557 PNP transistor (Q1) 

1 1N5819 Schottky diode* 


Capacitors 

1 470g F 16V electrolytic 
1 10uF 16V electrolytic 
1 1pF 16V electrolytic 

1 470nF MMC 

1 100pF ceramic 


Resistors (0.25W, 1%) 


11MQ 
2 100kQ2 


3 10kQ 
1 1000. 


* If building both the Pre-Champion 
and Champion on a single PCB, 
omit one 1N5819 diode and four 
2-way terminal blocks 


Theoutputs ofthe two op amp stages 
are mixed using a pair of 2.2kQ resistors 
and then AC-coupled to potentiometer 
VR1 or VR2, depending on which is 
installed. One is a trimpot and the other 
is a full-size pot. Regardless of which is 
installed, they do the same job, allow- 
ing the output level to be adjusted. The 
100uF coupling capacitor is specified 
for good low-frequency performance as 
this capacitor forms a high-pass filter, 
in combination with the pot's track 
resistance (10kQ). 

The LMC6482 dual op amp was 
chosen for this application because 
it can run off low voltages and has a 
rail-to-rail output swing. For example, 
when running from 5V, its output can 
be over 1.5V RMS while a standard op 
amp would be limited to about 0.5V 
RMS if it could operate from 5V at all. 

The aforementioned 2.5V rail, which 
effectively acts as the signal ground 
in this circuit, is derived from the 5V 
supply rail by a pair of 10kQ resistors 
acting asa 1:1 voltage divider. This rail 
is filtered with a 100uF capacitor, to 
reduce noise and keep its impedance 
low so that the feedback dividers can 
work effectively. 

IC1 is powered via an LP2950 5V 
low-dropout regulator (REG1). This 
regulator is fed from either CON1 or 
CONS via Schottky diode D1 or D2 
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which protect against reversed supply 
polarity (note: D1 is not installed ifthe 
preamp is built on a single PCB with 
the amplifier). 


Amplifier 

The signal from the volume con- 
trol pot is fed via CONS, an RF filter 
network (1009/100pF) and a 470nF 
capacitor to IC2, the AN7511 chip 
input. This time, the input bias resis- 
tor is 1MQ and there is no bias resis- 
tor at input pin 2 of IC2 since it has 
internal biasing (30kQ to ground). The 
combination of the 470nF coupling 
capacitor and a 30kO input impedance 
gives a low-frequency roll-off of -3dB 
at around 11Hz. 

The balanced outputs from IC2 are 
at pins 6 and 8. The pin 6 output sig- 
nal is in-phase with the input signal, 
while the pin 8 output is inverted. 
The overall gain is typically 34dB, so 
a 30mV input will give an output of 
around 1V RMS or 125mW into 8Q. 

Note that due to this bridged out- 
put configuration, the recommended 
minimum speaker impedance is 80. 

Pin 1 of IC2 is the standby input 
(SBY) which, if pulled low, shuts 
down the amplifier and puts IC2 into 
alow-power mode where it consumes 
around 1A rather than the typical qui- 
escent current of 30-60mA. This can 
be controlled using an SPST switch or 
by a microcontroller. 

The 10uF capacitor from pin 1 ofIC2 
to ground, combined with the associ- 
ated 100kQ resistor, forms a “soft start" 
circuit which prevents clicks and 
pops from the speaker when power 
is first applied. The 10uF capacitor 
is initially discharged and so pin 1 is 
held at ground, enabling the standby 
feature. This capacitor charges through 
the 100kQ resistor and so IC2 comes 
out of standby a short time after power 
is applied, when the circuit voltages 
have had time to settle. 

Similarly, the 10kQ resistor from pin 
1 of CONG to pin 1 of IC2 limits the 
rate at which the shutdown feature is 
enabled, preventing a sudden transi- 
tion which would cause the output to 
also generate a transient, resulting in a 
loud sound from the speaker. 

Note that these resistors consume 
some additional current in standby 
mode (Vcc + 110kQ), giving a total 
standby current of up to 120pA at 
maximum supply voltage. 

There is also a separate mute input 
at pin 4 of IC2. This allows the output 
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IC1: LMC6482 
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CHAMPION AMPLIFIER & PREAMP 


Fig.1: complete circuit diagram for the Pre-Champion (preamplifier) and Champion (amplifier). Dual o 
and musical instruments connected to inputs CON2 and/or CON3. The signals are then mixed and either 


volume. The signal then passes to the amplifier section at right 
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p amp IC1 provides some gain for microphones 
potentiometer VR1 or VR2 is used to adjust the 


, where IC2 provides a further 34dB of gain and drives the speaker in bridge mode. 
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Below: the PCB should only take about an hour to 
assemble. Take care with ear orientation 


gO eO 2 » 


and don't get the ICs mixed up. 
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to be shut off while leaving the ampli- 
fier running, in case you just want to 
temporarily shut off the sound. This, 
however, is an active high function, 
ie, pin 4 is pulled up to Vcc to en- 
able the muting. For convenience, we 
have arranged the circuit so that the 
two control inputs at CON6 are both 
active-low and can be driven in the 
same manner. 
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CUT BOARDS APART HERE 

4» IF REQUIRED 

Fig.2: PCB overlay diagram for the Pre-Champion (left) and Champion 
(right). Potentiometer VR1 can be used for an externally accessible volume 
control or trimpot VR2 can be fitted instead for a one-time adjustment. A 
small heatsink is normally fitted to amplifier IC2 as it can dissipate quite a 
bit of power at higher supply voltages and output power levels. 


The capacitor from pin 4 (mute) 
to ground is a lower value than for 
standby, at 14F, but the 100kQ pull- 
down resistor is the same value as the 
100kQ pull-up resistor for the standby 
pin. This ensures that when power is 
removed, the mute function engages 
before the amplifier goes into standby, 
preventing switch-off thumps. 

IC2 has its own 100uF bypass capaci- 


Tebe 1: Resis Color Codes 


4-Band Code (1%) 

red red green brown 
brown black green brown 
brown black yellow brown 
red red orange brown 
brown black orange brown 
red red red brown 

brown black red brown 
brown black brown brown 


tor plus a Schottky diode for reverse 
polarity protection. If the two units are 
built on a single PCB, power can be ap- 
plied to CON8 for both the Champion 
and Pre-Champion. In this case, CON1 
and D1 may be omitted. CON4 and 
CONS can also be left out as the output 
tracks from the Pre-Champion feed 
straight into the input ofthe Champion. 


Construction 

The PCB measures 100 x 41mm and 
is coded 01109121/2. If you wish to 
build the Champion and its pream- 
plifier separately (or build just one 
of these), cut the board between the 
dashed lines using a hacksaw. 

The following instructions apply 
whether you are building one or both 
of the PCBs; simply repeat for each 
separate board. 

Fig.2 shows the parts layout on the 
PCB. Start by fitting all the resistors. 
A colour code table is provided for 
convenience but you should check 
each one with a DMM before fitting 
it as some colours can be difficult to 
distinguish. 

Follow with D2 but note that D1 
will also have to be fitted if you build 
the preamp separately. Make sure that 
the diode(s) are orientated as shown. 

Next, fit the ICs with the pin 1 dot 
or notch in the direction shown, ie, 
towards the top of the PCB. You can 
use a socket for the op amp but for best 
heat dissipation, the AN7511 should 
be soldered directly into circuit. Make 
sure that it’s sitting all the way down 


[able2iCapacitoncodes 


uF Value IEC Code EIA Code 
470n 474 
100n 104 
100p 101 
10p 10 


Value 


470nF 0.47uF 


100nF 0.1uF 
100pF NA 
10pF NA 


5-Band Code (1%) 

red red black yellow brown 
brown black black yellow brown 
brown black black orange brown 
red red black red brown 

brown black black red brown 
red red black brown brown 
brown black black brown brown 
brown black black black brown 
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THD vs Power, 1kHz, 80, 22kHz BW 11/27/12 10:21:06 


THD vs Frequency, 10W, 80kHz BW 09/28/12 12:37:20 
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Power (Watts) 
Fig.3: distortion vs power for the Pre-Champion/ 
Champion combination for various supply voltages. With 
a higher voltage supply, the power output increases and 
distortion drops except for 12V. This curve is unusual 
because the increased dissipation resulting from the 
higher supply voltage causes thermal overload and the 
chip's self-limiting kicks in, reducing the power output to 
prevent damage. Maximum continuous power is therefore 


at a lower voltage, ie, around 9V. 


on the PCB before soldering its leads, 
otherwise the heatsink won't mate 
properly when it is fitted later on. 

Next fit the LP2950 regulator (REG1) 
and the BC557 transistor (Q1). You 
may need to bend the leads with small 
pliers to match the pad spacing on the 
PGB. Follow with all the ceramic and 
monolithic ceramic (MMC) capacitors. 

The 2-way terminal blocks are next. 
These must be installed with their 
wire entry holes towards the adjacent 
outside edge of the PCB. There are four 
per board and this holds true even if 
you are building the two sections as 
a single unit. In other words, if you 
are building a single unit, leave out 
the terminal blocks in the middle of 
the combined PCB (ie, CON1, CON4, 
CON5 & CONS). 

The next step is to decide whether 
you want to fit potentiometer VR1 or 
trimpot VR2 to adjust the volume from 
the Pre-Champion (you can fit one or 
the other but not both). If you intend 
using trimpot VR2 to set the volume, 
solder it in now. You can then fit all 
the electrolytic capacitors, except 
for the 470uF unit. In each case, the 
longer (positive) lead goes into the hole 
marked with a “+” sign. 

The Pre-Champion section of the 
board can now be completed by fit- 
ting potentiometer VR1 (if this is to 
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preamp is used. 


m 5V no preamp m 12V supply 


100 200 500 1k 2k 5k 10k 20k 
Frequency (Hz) 


Fig.4: distortion vs frequency with a number of different 
supply voltages. As is typical, distortion increases with 
frequency. The output power level is 500mW in each 
case except with the 4V supply, where the output power 
is 200mW. Note that the THD performance vs frequency 
is much the same for the various supply voltages. Refer 
to the panel on the following page for an explanation as 
to why distortion increases at low frequencies when the 


Frequency Response, 0.5W, 80k BW 11/27/12 09:57:12 


Fig.5: the frequency b *3 
response for the +2 
Pre-Champion m M 
and Champion 
combination. It's o 
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be used instead of VR2), plugging op 
amp IC1 into its socket and attaching 
M3 x 10mm tapped Nylon spacers to 
the corner-mounting positions using 
M3 x 6mm machine screws. 


Attaching the heatsink 

For the Champion, the next step is to 
attach the heatsink. This is not strictly 
necessary but allows for a higher aver- 
age output power level before the chip 
goes into thermal limiting. 

A small TO-220 heatsink is specified 
and this is clamped on top of the DIP 
package. To do this, start by passing an 
M3 x 10mm machine screw up from 


the underside of the board, through 
the hole next to IC2. Fit a nut to hold 
this screw place, then place a split 
washer on top of this nut and then a 
shakeproof washer. 

Next, spread a little thermal transfer 
compound on top of the IC. Alterna- 
tively, you can use a TO-220 thermal 
pad to ensure efficient heat transfer. 
This thermal pad is simply fitted over 
the screw shaft and pushed down so 
that it sits on top of the DIP chip. 

That done, place the heatsink on 
top of the chip and thread a second 
nut onto the end of the screw. Do it 
up tightly with small pliers, while 
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Fig.6: for higher level signals (eg, line level), the Champion can be used on 
its own. In this case, you will normally still need a volume control, wired 
as shown here. Even if the volume will be fixed, you will still usually need 
a pot otherwise higher level signals will overload the input. 


holding the heatsink so it can’t rotate. 

Check that the heatsink sits flat 
against the IC when the nut is fully 
tightened. If it’s sitting proud, then 
remove the star washer. 

Now solder the 4704F capacitor in 
place. This will be too large to fit right 
down onto the PCB, especially with 
the heatsink alongside. If so, it can 
just sit on top of the adjacent diode. 
Simply angle its leads down through 
their holes, then push it down as far as 
it will go before soldering it in place. 

Finally, fit the tapped spacers to this 
PCB using M3 x 6mm machine screws 
and the PCB assembly is complete. 


Wiring it up 

For the speaker, simply connect its 
two wires to the corresponding termi- 
nals on CON7. The polarity doesn’t 
matter if you are building a single 
Champion. If using two modules for 
stereo, ensure that the speaker polarity 
is the same for each. 

The DC power is fed in via CON8; ie, 
if you have acombined Pre-Champion/ 
Champion then both units get power 
from the same connector. 

If you are using the Champion by 


If you look at the graph of distortion 
vs frequency (Fig.4), you will see that for 
supply voltages below 6V, there is a large 
increase in distortion at signal frequencies 
below 1kHz. This is only an issue if you are 


using the Pre-Champion; if you look at the 
low supply voltage distortion figures without 
the preamp (orange and lavender lines), it 
is actually quite good. 

The reason for this is that when the 
supply is below about 5.3V, REG1 enters 
dropout and this allows ripple on the supply 
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itself, you will probably need to fit 
some kind of volume control/input 
attenuator. This can be arranged using 
a 10kQ log pot and a 1pF capacitor 
as shown in Fig.6. Even if you don’t 
need an externally adjustable volume, 
it’s still a good idea to have this pot in 
order to match the input signal level to 
the input sensitivity of the Champion. 
For a stereo amplifier, you can use a 
dual 10kQ log pot. 

The mute and standby pins of CON6 
can be left open, in which case the 
amplifier will run while ever power is 
applied. If you do want to use either 
or both of these control inputs, simply 
pull that pin to ground to activate the 
associated feature. Remember that 
both pins normally sit near Vcc so if 
you want to drive them with a micro 
and it's running off a different supply, 
then you will need to drive these pins 
using NPN transistors. 

Be sure to use shielded cable to 
the signal input(s), especially for the 
Pre-Champion as its inputs are very 
sensitive and will otherwise pick up 
noise and possibly also mains hum. 
If using the Pre-Champion separately, 
you will also need to apply power to 


l'owzVoltagelbentormance 


line, due to the current demand of amplifier 
IC2, to affect the operation of op amp IC1. It 
only has a limited amount of supply rejection 
and so a small amount of the supply ripple 
makes it though to its output. This is further 
amplified by IC2, producing the relatively 
large amount of distortion. 

The easy solution, if you are going to use 
the Champion and Pre-Champion at 5V or 
below, is to change REG1 to a 3.3V LDO 
regulator such as the LM2936-3.3 (Jaycar 
Cat. ZV1650). The pin-out is identical so 


i oF, / eue) 
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Smear thermal grease over the top 
of the audio amplifier IC (or use a 
TO-220 thermal pad) before fitting the 
heatsink. Make sure the heatsink sits 
flat against the IC when the mounting 
nut is tightened (see text). 


CON1 and then run the output from 
CON4 to the Champion’s input, again 
using shielded cable. 

Note that if you’re using only one 
input on the Pre-Champion, it’s a good 
idea to short the other one out with a 
wire link or low-value resistor, as this 
reduces the output noise. 

If the gain of the Pre-Champion is 
too high, it can bereduced by reducing 
the two 22kQ feedback resistors. The 
gain is calculated as R - 1kO + 1 (where 
R is the feedback resistor value), so if 
you use say 2.2kQ resistors, then you 
get a gain of 2.2kQ+1kQ4+1 = 3.2. 


Microphone bias current 


The Pre-Champion is a relatively 
simple design and doesn't have on- 
board support for balanced micro- 
phones, electret bias current and so 
on. However, most mics have a built-in 
power supply or require no bias, in 
which case you can just connect them 
straight to one of the inputs 

If you do want to use an electret, 
you could wire a 10kQ resistor be- 
tween the regulator's +5V output pin 
and terminal 1 (the upper terminal) of 
either CON2 or CONS. SC 


it's just a matter of substituting one for the 
other. The supply rail for IC1 should then 
remain in regulation down to the minimum 
supply of 4V. 

This will reduce the maximum signal 
handling of the Pre-Champion but you are 
only likely to be using this combination with 
low-level signal sources anyway (eg, micro- 
phones) so it should not be an issue. It will 
not affect the amount of power the amplifier 
can generate, nor should any other circuit 
changes be required. 
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AUSTRALIA'S FINEST 
STEREO AMPLIFIER 


marantzZ 


K1 PE 


Marantz PM-KI Pearl Lite 


As you would expect from a Kl Pearl, this new current 
feedback amplifier has been given layer upon layer of tender 
loving care by Ken Ishiwata. 


For example, the high-quality components that proved such 
a success in the original KI Pearls are now used in this 
new amp. This helps ensure that it faithfully reproduces the 
music's dynamic structure, tonal quality and stereo image. 


Ken Ishiwata This new Pearl has also been given a copper-plated 
chassis to help ensure the lowest possible impedance 
grounding. Ken also shaped and optimised the power 
handling characteristics to guarantee the unique KI Pearl 
experience. He redesigned the large double shielded 
Toroidal transformers circuitry to optimise bandwidth 
power: a massive energy reserve to drive even the most 
demanding of speakers with absolute ease. 


And, because Ken also loves vinyl, the PM-KI Pearl Lite 
supports Phono MM also with current feedback technology. 


It's now time to take time and enjoy Ken's latest masterpiece, 
voted Australia's finest Stereo Amplifier. 


* “Stereo Amplifier of the Year under $5, 000’ EW en ge «n FB f y Á ° 


Distributed in Australia by QualiFl Pty Ltd 
(03) 8542 1111 - info@marantz.com.au - www.marantz.com.au 


CIRCUIT NOTEBOOK 


Interesting circuit ideas which we have checked but not built and tested. Contributions will be 
paid for at standard rates. All submissions should include full name, address & phone number. 


Full duplex intercom using telephones with tone dialling 


This circuit (Fig.1) enables you to 
build a 2-station intercom with no 
need for press-to-talk (PTT) switch- 
es. It uses standard telephone hand- 
sets and it generates a ring voltage so 
that the called phone will ring before 
it is picked up. Each handset can be 
used to call the other and it is a full 
duplex system, meaning that both 
parties can speak and be heard 
simultaneously over a 2-wire con- 
nection. 

The handsets are powered from 
a 24V DC line provided by mains 
transformer T1, a bridge rectifier, 
a 1000uF capacitor and regulator 
REG1, an LM7824. This is fed to the 
phones via the primary winding ofa 
small mains transformer, T2, which 
is being used simply as an inductor, 
to isolate the audio signals on the 
phone lines from the low impedance 
of the DC supply. 

When a phone is “off-hook”, 
ie, handset lifted, and a button is 
pressed, the resulting DTMF (dual 
tone, multi-frequency) signal is fed 
to IC1, an LM567 tone decoder. The 
100nF input capacitor to IC1 blocks 
the DC and passes the tone, while 
zener diode ZD1 protects the LM567 
from excessive signal which will 
be present when the called phone 
is ringing. 


sd 


*Setting the standard in quality & value" 


Trimpot VR1 is set so that IC1 
detects the selected tone and when 
this happens, pin 8 of IC1 goes 
low to turn on transistor Q1 which 
triggers IC2, a 4047 connected as 
a monostable pulse generator. The 
resulting negative-going pulse of 
a few seconds duration from pin 
11 turns off transistor Q2 and this 
enables REG2, a Sharp PQ12RE11 
switchable 12V regulator. 

This applies 12V to the astable 
multivibrator comprising transis- 
tors Q3 & Q4 and this oscillates at 
about 40Hz to feed IC3, a TDA7052 
bridge-tied audio output amplifier. 
This provides the ring voltage and it 
drives the phone line via transformer 
T3 which is a 230V-to-18V mains 
transformer connected backwards. 
The ring voltage is about 100V peak- 
peak and is fed to the phone line via 
a 1uF 250V MKT capacitor. 

Suppose that the tone originated 
from the phone on jack2 and that 
the phone on jack1 is “on hook”. 
Phone 1 will ring as the ring voltage 
is connected to it via relay 2 and 
phone 2 is now isolated (if the line 
is loaded by an on-hook phone, the 
other phone will not ring). The full 
ring voltage latches SCR1 which 
prevents SCR2 from latching or relay 
2 changing over. 


ontribution 


MAY THE BEST Wis 


As you can see, we pay $88 for contributions to Circuit Notebook. 
Each month the contribution (at the sole discretion of the editor) 
receives a $150 gift voucher from Hare&Forbes Machineryhouse. 
That’s yours to spend at Hare&Forbes Machineryhouse as you see fit | 


& à - buy some tools you've always wanted, or put it towards that big | GIFT VOUCHER | 


purchase you've never been able to afford! 


100% Australian owned Established 1930 


www.machineryhouse.com.au 
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If howev- 
er, the call- 
ing tone origi- 
nated from phone 1, 
this *off-hook" phone would load 
the phone line and the ring voltage 
would be attenuated so phone 2 
could not ring. This reduced ring 
voltage is insufficient to trigger SCR1 
and so SCR2 would latch after a 
small delay set mainly by the 47uF 
capacitor at its gate. This energises 
relay 2 which changes over and 
isolates phone 1. 

Phone 2 can now ring for the 
remainder of the monostable pulse. 
SCR1 will be triggered by this 
ring voltage but SCR2 has already 
latched. 

If the ringing phone is lifted “off 
hook" before the monostable has 
timed out, a low buzzing like a dial 
tone will be heard, then conversa- 
tion can begin. Ifthe caller cannot be 
heard immediately, it's just a matter 
of waiting a couple of seconds for 
it to time out. If the caller does not 
answer, press the tone button again. 

John Russull, 

Bangkok, Thailand. 

Note: this intercom circuit must not 
be plugged into the public telephone 
system (PSTN) and indeed it would 
not work if it was connected. 


WIN! 


9 s150 


bcc 


Contribute NOW and WIN! 
Email your contribution now to: 
editor@siliconchip.com.au 
or post to PO Box 139, Collaroy NSW 


siliconchip.com.au 


"Uorjoauuoo aiIM-Z L 19A0 Á[snoauej[nuris preay aq ueo sated qjoq jeu Surueaur “urə]sÁs xə[dnp [[nj e se saje1ado 
JI 'pa1eMsue st jt əroJəq SUN Jpm auoud po[[eo eu jeu os e8ejpo4 BUTI e səjezəuə8 pue sjaspuey əuoudə[ə) prepueijs sasn jmoar ay} :T'Sr4 


33 


NI Lino 
SO8ZW1 £933 


| I33Z LOd 


(zHop-) 
YOLVASIALIINW 


L = 
vZ8ZW1 1933 SC1V8 29 LLFYZLOd 
2934 


VOOYNI £q 


VAS L 


AB 1/AOEZ 


G3HSUMS ACL* 


0009 OL AS" L 
ZL 


El 


AOSZ 
EI 


3 
= 
(4 
AV 


LE Í 
Bes 


DVAOSZ 
4u00L 


JANUARY 2013 


siliconchip.com.au 


Cireulit Notebook = Continued 


Simple variable dynamic load ——=—— 


D1: 1N4148 


TIP35C 


for testing power supplies 


This circuit will allow dynamic 
load testing of DC supplies at fre- 
quencies ranging from 10Hz to 
10kHz. Transistors Q1 & Q2 are con- 
nected in a Darlington configuration 
and are used to switch various load 
resistors, as selected by switch S2, 
across the output terminals of the 
power supply under test. 

The Q1-Q2 Darlington combina- 
tion is driven with a square-wave 
signal generated by IC1, a 555 timer 


Simple LED switch 


has time-out function 
This circuit is quite simple but 
it will have a host of applications 
wherever LEDs running from bat- 
teries are in use. For example, with 
childrens’ toys such doll houses, 
model fire stations, service stations 
and pirate ships can be transformed 
by interior lighting but how often 
have we heard the message, “the 
batteries are flat again, Dad!”? Kids’ 
toys devour batteries and they want 
new ones, right away! And usually 
the toys are accidentally left on. 
With the addition of this circuit, 
LED lights will illuminate the little 
people inside the dolls’ house or the 
shiny red fire engine parked inside 
the new fire station at the press ofa 
button and then, after a few minutes, 
the LEDs will fade out until the but- 
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connected in astable mode. Its fre- 
quency of operation is determined 
by the components connected to pins 
2, 6 & 7. Three frequency ranges are 
selected by switch S1: 10Hz to 100Hz, 
100Hz to 1kHz & 1kHz to 10kHz. 
Q1 & Q2 should be mounted on 
heatsinks with a thermal resistance 
lower than 10°C/W. The load resis- 
tors selected by S1 will need to be ap- 
propriately rated, depending on the 
current drawn and the output voltage 


ton is pressed once more. 

When pushbutton S1 is pressed, 
the 10uF capacitor quickly charges 
to near the battery voltage via a 2.2kQ 


setting from the power supply under 
test. This voltage should not exceed 
the collector-emitter ratings of Q1 & 
Q2 and their SOA ratings should also 
be taken into account. 

An oscilloscope and digital mul- 
timeter can be connected across the 
power supply under test to assess 
and calculate the dynamic output 
impedance. 

Petre Petrov, 

Sofia, Bulgaria. ($50) 


resistor. This turns on FET Q1 and 
allows current to flow through the 
LEDs and the 470Q current limiting 
resistor. R3, a bleed resistor, defines 
the “on time", by slowly discharging 
the 10uF capacitor so that the FET's 
gate terminal drops gradually to its 
threshold voltage and the lights die 
away (in the prototype, a 4.7MQ 
resistor gave about four minutes of 
illumination). 

Since the circuit turns itself off, 
there is no need for an on-off switch 
and the batteries will last almost 
their shelf life. In this case, alkaline 
cells are less likely to leak and de- 
stroy the battery holder, if forgotten. 

The circuit will operate down to 
4.5V with a single white LED, while 
9V is OK for two red or green LEDs 
and 12V will allow three LEDs. 

John Crichton, 

Orange, NSW. ($35) 
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400Hz 115VAC sinewave supply 


This unit was built to provide a 115V 400Hz power 
source with a current capacity of about 3.2A (about 370VA) 
and was based on a dual-channel 185W Pro Series 3 audio 
power amplifier. This amplifier is no longer available but 
the same concept could be applied to a pair of Ultra-LD 
Mk2 or Mk3 amplifier modules which can deliver up to 
200W into a 4Q-load. 

In this case, each module could be connected to drive 
separate 55V windings of a 240V to 55V + 55V 500VA 
toroidal transformer (eg, Altronics MC5755). Correct phas- 
ing of the two 55V windings is critical; if the modules 
drive the windings out phase they will effectively see a 
short circuit. 

The 400Hz signal source is based on an XR2206 function 
generator, IC1. The 100nF capacitor between pins 5 & 6, 
together with trimpot VR2 and an 18kQ resistor, determines 
the output frequency and VR2 is set to obtain 400Hz. The 
sinewave amplitude at pin 2 is set by trimpot VR1. Chang- 
ing the 100nF capacitor to 680nF and slightly adjusting 
VR2 should bring the output frequency down to 60Hz, for 
those readers who want a 115V 60Hz sinewave supply. 

The XR2206 is not noted for low distortion of its sine- 
wave output. At best, with a 200Q resistor connected 
between pins 13 & 14, distortion of around 2.596 can be 
expected. However, this level of distortion is not important 
for this application. 

Power for the function generator board is derived from 
the +57V (nominal) rail of one of the power amplifiers via 
a 1.5kQ 5W resistor and the 78M12 regulator. 

Setting up and testing the 400Hz power supply was quite 
straightforward. After the amplifier was assembled and the 
rated output of 185W on both channels was confirmed, the 
function generator board was mounted at a convenient spot 
inside the case. There is no need for an isolation capaci- 
tor at the output of the generator board because there is a 
coupling capacitor at each of the power amplifier inputs. 

Stan Woithe, 

Adelaide, SA. ($60) 

Editor's note: apart from the importance of correct phas- 
ing for each of the 55V windings of the 500VA toroid, the 
DC output offset of each of the amplifier modules should 
be as low as possible; ideally less than x10mV. Otherwise 
the amplifier modules will deliver excess DC current into 
the transformer's windings. 

Ifthe DC offsets are more than 10mvV, it will be necessary 
to add a DC adjusting trimpot to the emitter circuit of the 
differential amplifier input stages of the Ultra-LD module. 
In this case, you would need to add a 1002 trimpot in 
series between the 100Q emitter resistors of Q1 & Q2 in 
the Ultra-LD modules, with the wiper of the trimpot con- 
necting to the collector of Q5 via the existing 18kQ resistor. 
It's then simply a matter of adjusting the trimpots for zero 
DC offset in each module. 

Finally, since the amplifier modules will be driving trans- 
former windings, the paralleled output transistors should 
have reverse-connected diodes between their collectors and 
emitters, to protect them against inductive voltage spikes 
in case the amplifier modules are driven into clipping. A 
suitable diode type would be 1N5404. 


CHANNEL 


AMPLIFIER 
(2 x 200W 
INTO 4Q) 


A INPUT A OUTPUT 
STEREO POWER 
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en you need to shed some light on the subject . . . 


oro “backup” 


Why pay a lot of money for a skylight to be installed when you can 
take advantage of modern technology - solar panels and ultrabright 
LEDs - to achieve effectively the same thing - for $$$ less! 


kylights are a great idea for dark 

or dim rooms. I should know, I 

installed two on my roof about 
30 years ago to light up an internal 
bathroom and kitchen. 

But they're not cheap — expect to pay 
at least at least a couple of hundred 
dollars each — and then about the same 
for installation. 

You have to cut a suitable hole in the 
roof itself, then cut an appropriate size 
hole in the ceiling, install a light well 
or tube, fit the whole lot . . . it’s nota 
real simple job and of course, there will 
always be a ceiling joist or roof support 
just where you want to fit it! 

Here's an alternative: an electronic 
or “solar” skylight. 

You simply mount a solar panel on 
the outside of the roofin an appropriate 
spot and use its output to drive some 
of the ultrabright 20W LEDs which 
we featured in our LED Floodlamp 
(August 2012). 

These can be located wherever you 
need extra light — unlike a conventional 
skylight, there's no need for a physical 
connection between the two (of course, 
there's an electrical connection but that 
can be many metres, if need be). 

Installation should be a lot simpler 
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(well within the capabilities of home 
handymen/women) and you can po- 
sition the LEDs exactly where you 
want them, not where roof trusses and 
ceiling joists and battens dictate they 
must go. 

This was the scenario presented 
to us by Oatley Electronics, the same 
people who provide the kit for the 10 
and 20W LED floodlamps. For a little 


over a hundred dollars, they supply 
a large (1200 x 600mm) “First Solar” 
FS-272 solar panel and four 20W LEDs. 
The panel is rated at 72W; 90V open- 
circuit — so it's got a "bit-o-bite!". 


No batteries, no controller 

The LEDs are connected in series/ 
parallel and wired straight to the solar 
panel. There is no battery to charge, 


Four of these 20W LED arrays are supplied in the Oatley Electronics kit, along 
with a 90V/72W Solar Panel (see photo above right). The LED here is shown not 
too far off life size. 


siliconchip.com.au 


therefore there is no controller needed. 
Neither is there a current-limiting 
circuit required for the LEDs as the 
system is basically self-regulating. But 
more on this anon. 

While we could see the merit in 
this simple system, we thought that it 
could be expanded somewhat. After 
all, no-one wants four very bright LEDs 
mounted on the ceiling. At minimum, 
they would need some sort of diffuser 
and some means of heatsinking. 

Second problem we thought of was 
almost a “duh” moment. The LEDs 
would only be on during daylight 
hours (ie, when the sun is allowing 
the panel to produce power). Duh! 
Reminds us of the Irish flashlight 
company that went broke producing 
solar-powered torches... 

What do you do at night — you'd still 
need a more-or-less traditional light, or 
perhaps you would then need a power 
supply to drive the LEDs? 


The lightbulb moment 

Then we thought “why not combine 
both ofthese ideas and mount the LEDs 
inside the light fitting?". We cosidered 
various types of light fittings which 
came with diffusers and, while most 
would be quite acceptable, we finally 
settled on a twin 36W fluoro "troffer". 

Why did we choose this fitting? 
They're not the prettiest ever made but 
they do havea couple of big advantages 
— first, they're cheap. Second hand, 
you can almost always pick them up 
for next to nothing ($10 regularly on 
ebay, for example) but if you're a typi- 
cal handyman/hobbyist, the chances 
are you've got one stored away some- 
where. We certainly did! 

Even new, they are often sub-$30 
Or SO. 

The other advantage ofa fluoro light 
fitting is that there is plenty of room 
to work with. We tried a couple of dif- 
ferent variations on the mounting-the- 
LED theme but finally settled on one 
scheme which worked well for us — you 
might find that another method works 
better for you. 


Incidentally, we did go out and buy 
a brand-new fitting just to make sure 
we could use it. We could! 

The fluoro fitting we bought was 
a "Clipsal" brand double 36W unit 
(model TB236NEL) which our local 
electrical wholesalers had on "special" 
for less than $30 — complete with tri- 
phosphor tubes. By the way, these 
fittings are referred to in the trade as 
"troffers". Just make sure when you 
get one that it comes with a diffuser. 

Another advantage of using a new 
unit is that these days they come 
completely wired with cord and 3-pin 
230V plug (electricians simply install 
them and plug them into roof cavity- 
mounted mains sockets). 

If yours is arelatively modern home, 
the chances are your lighting is in- 
stalled in the same way, so you won't 
be breaking any laws by plugging in 
a new fitting. You might like to fit a 
smaller (twin 18W) fitting if you think 
that the large one will look out of place. 

And yet another reason for using a 
new fitting is that it will probably also 
havean electronic ballast fitted instead 
of the old-style iron-cored ballast — 
that will save you a few dollars over 
the years as iron-cored ballasts waste 
quite a bit of energy in the form of heat. 
(Hey, don't knock it: have you looked 
at YOUR power bill lately?) 

So now that we had both the LED 
mounting method AND the diffuser 
problem solved, we went about fitting 
the troffer with the LEDs. 


Heatsinking 


Our first thought was that the steel 
case of the troffer might be adequate 
as a heatsink for the LEDs — but this 
thought quickly diminished as we 
smelled some LEDs getting a little 
upset (despite prodigious globs of 
heatsink compound). 

So we elected to mount the LEDs on 
small pieces of thick aluminium and 
firmly bond them to the cases — again, 
with plenty of heatsink n 


The Clipsal 
TB236NEL T-Bar Troffer 


we purchased for this project. It's Shown here 
fitted with the four LED arrays, just visible through the 
Perspex diffuser. A diffuser is essential for use in domestic situations 


- the light from the four LED arrays is simply too bright without one. 


siliconchip.com.au 


The "First Solar" 
FS-272 Solar Panel drives the four 
LED arrays direct — no controller is 
required. In bright sunlight, maximum 
output is 72W and the four LEDs are 
each rated at 20W (80W total). 


compound on both the back ofthe LEDs 
and between the aluminium and steel. 

The aluminium we used was actu- 
ally some offcuts of flat bar which 
we happened to have on hand from a 
previous job. It's about 4mm thick and 
about 30mm wide; each piece about 
100mm long. 

Ideally, we would have liked it to be 
about 50mm or 60mm wide in order to 
mount the LEDs square-on but elected 
to use what we had rather than buy 
more (aluminium is expensive these 
days!). 

To secure the LEDs to these heatsinks 
we turned them through 45? and used 
only two of the four mounting holes. 
This secures them more than ad- 
equately, especially with a large dollop 
of heatsink compound under the LED. 

Each bar was drilled with four 3nm 
holes — two for attaching the bar to the 
troffer and the other two, countersunk 
from the underside, were for attaching 
the LEDs with M3 12mm countersunk- 
head screws, nuts and shakeproof 
washers. Using countersunk-head 
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The 20W LED arrays 
are connected in 
series/parallel. We 
didn’t worry about a 
power switch because 
“normal” skylights 
don’t have any means 
of turning the light 

on and off. While 
ever there is light, the 
LEDs will light up. 
While ever there is 
bright sunshine, the 
LEDs will light up 
brilliantly! 


screws ensures that the maximum 
metal-to-metal contact is made when 
the bar is screwed onto the troffer. 

Incidentally, in use the troffer case 
immediately under the LEDs gets 
barely warm, so it is achieving the aim 
of getting rid of the heat. 

The first thing we did when we 
mounted the LEDs on their heatsinks 
was to clearly mark the heatsink with 
a marker pen + and -. As we explained 
in the LED floodlight, the markings on 
the LEDs themselves are quite difficult 
to see (impossible in low lighting) so 
you need to make sure you can’t make 
a wiring error. 


LED placement within 
the fitting 


We had a bit of a quandary here but 
soon proved - by trial and error — that 
it didn't really matter too much where 
we placed the LEDs within the fitting. 

In the end, we made up two fluoros 
with two different LED arrangements. 
In one, the older fitting which we had 
on hand, we placed the four LEDs 
equidistant down the centre — ie, ar- 
ranged between the two fluoro tubes. 
This worked pretty well and had the 
added advantage (at least in the fitting 
we “doctored”) that we didn't have to 
remove the cover to give access to the 
bitey bits. 

The new troffer we bought specifi- 
cally for this project was a bit more of 
a challenge. It had a centre U-shaped 
guard to hide the mains wiring and 
placing the LEDs on top of this put 
them too close to the perspex diffuser 
(in fact, virtually touching it). 

We figured the diffuser would either 
discolour quickly or worse, melt under 
the heat. 

And removing the guard we didn't 
think would be politically correct! 

In the end, we tried the LEDs ar- 
ranged down the sides of the troffer. 
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This appeared to givea nice light cover- 
age so this is what we decided on. Sure, 
all four LEDs are quite visible when 
alight, even through the diffuser — but 
does this really matter? We think not. 

Again, the pictures tell a thousand 
words. 

Because the LEDs get rather warm, 
they need to be mounted so that they 
are well away from ballasts, starters 
and so on. It also looks best if they are 
evenly spaced along the fitting. We 
tried staggering them as well as across 
from each other but the light output 
didn't seem to be affected either way. 

As we mentioned earlier, the LEDs 
are connected in series/parallel. In 
other words, two LEDs are connected 
in parallel, then those two are wired in 
series with the other pair (also wired 
in parallel). 

The wire used must have a rating 
of at least 2A (3A or more is better) 
and its insulation needs to be rated at 
250V or more. 

If you use an old fitting without the 
wiring guards of modern-day fluoros, 
alllow-voltage wiring needs to be kept 
well separated from the mains wiring. 
Use plenty of cable ties to ensure that 
in the unlikely event of a cable com- 
ing loose, it would not be able to move 


e 


Here's how we mounte 


LED array on the alum 


around and short to any other wiring. 

Most fluoro fittings have plenty of 
cutouts and tabs which can be used 
as handy anchor points for cable ties. 


Other fittings? 


Of course, the LED positions we 
decided on are not the only options, 
nor are 36W dual fluoro lamp fittings. 
We've already mentioned the possibil- 
ity ofusing dual 18W fluoros but possi- 
bly bearing some further investigation 
would be the use of some "oyster" 
light fittings, the ones fitted with a 
metal base. That would be needed to 
dissipate some of the heat given off 
by the LEDs. 

One major difficulty here would be 
that the amount of light from the LEDs 
might be considered far too high — it 
would be much more than the light 
from the (usual) 32W round fluoro tube 
they usually come with (or in some 
cases, a pair of CFLs). 

We haven't tried these so can't give 
any guidance, except for the reminder 
to keep the LEDs well separated from 
other wiring and also to keep the 
maximum distance between LEDs and 
diffuser. Once again, wiring needs to be 
250V rated and firmly anchored with 
cable ties, etc. 

Whatever you end up using, make 
sure you use copious amounts of heat- 
sink compound and, again, mount the 
LEDs on individual heatsinks (thick 
aluminum sheet?) which are them- 
selves made secure to as much metal 
as possible. 


Mounting and connecting 
the solar panel 

No mounting hardware is supplied 
with the solar panel but brackets etc, 
are quite widely available so you can 
suit yourself how you mount it. Like 
all solar panels in the southern hemi- 


m bar offcuts. Ideally, the 


bar should be a little wider to allow *square on" mounting but this arrangement 
works quite well. Note the large polarity markings on the aluminium - these are 
to make sure that Murphy bloke doesn't put in an appearance. 
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Here’s how we placed the four LED arrays (with heatsinks) in the quite old fluoro fitting we had on hand - obviously before 


wiring and without the tubes or diffuser. The LEDs actually fit the between the two tubes — there's not a huge amount of heat 
given off in the forward direction and the tubes seem to cope quite well with it (they actually get fairly warm themselves). 


sphere, it needs to be mounted on a 
north-facing roof (or backyard sup- 
port) with the angle above horizontal 
dependent on your latitude. 

There’s plenty of information on the 
net about best solar panel positioning. 

Unfortunately, the connectors on 
the “First Solar” panel are not the 
usual 4mm standard you’ll find on 
the vast majority of solar panels. We 
couldn’t find suitable male and female 
connectors so the best option appears 
to be cutting the connectors off and 
soldering your wires directly to them. 

Ensure that you identify which are 
the positive and negative terminals — 
and mark them. It won’t work if you 
get it back to front! 

And just be warned, the solar panel 
produces a significant voltage even in 
subdued light (50V or so), so you don’t 
want to get across that (especially with 
your soldering iron!). 

Speaking of wires, it makes sense 
to use a cable which has minimum 
voltage drop between the panel and 
the LEDs. While the total current will 
only be an amp or so, small diameter 
cable (ergo, higher resistance) will lose 
more power than a larger diameter 
cable (more copper, lower resistance). 

For the same reason, keep your 
cable run to the minimum possible. 
Mains-rated, polarised heavy-duty 
Figure-8 cable should be suitable but 
again, watch polarity. If it isn’t the 
traditional red/black (the best choice), 
make sure you know which cable is + 


and which is — (while there is no real 
convention, traditionally we’ve made 
the stripe negative). 

Where any cable needs to pass 
through a roof, ceiling, case etc, ensure 
that it is adequately protected against 
chafing and damage — things do move! 


In use 

One of the things we wanted to 
compare was the light output between 
the four LEDs and the two fluoros. On 
a fairly sunny day (sunlight through 
whispy cloud but throwing a distinct 
shadow) we measured the output of 
the LEDs, with diffuser fitted, as 170 
lux at a distance of 2.2m. 

The fluoros, same conditions, came 
in at 270 lux. Obviously, the fluoros 
are half as bright again as the LEDs. 


But does this matter? 

Arguably not—a traditional skylight 
is intended to fill in “light holes” and 
apart from the size of the skylight itself, 
you don’t have much control over how 
much sunlight is transmitted down to 
the room. 

It’s the same with the LED version 
— because it has no batteries to store 
power, you're basically at the mercy 
of the weather. You should get lots 
of light on a bright sunny day; under 
heavy overcast it will be less — pos- 
sibly a lot less. 

But we have to qualify this by saying 
that even under a heavy overcast day, 
with the solar panel producing only 


about 50V open-circuit, we still got 
some light from the LEDs. 

Of course, if lack of natural light 
is a problem due to the weather, you 
can simply flick the light switch and 
let the fluoros take over. 

We found no problems running both 
the fluoros and LEDs at the same time 
— in fact, we didn't even worry about 
putting a switch in for the LEDs. 

One final thing — from what we've 
read, the solar panel supplied (with 
Cadmium Telluride cells) is much 
more forgiving when it comes to the 
shading problems you've probably 
heard about with older panels. 

In fact, walking in front of the panel 
(and casting a significant shadow over 
it) only dropped the output by a volt 
or SO. 

We've heard of many panels which 
lose dramatically more than this when 
even very lightly shaded. st 


Where from, how much: 


The K-328 kit from Oatley Electronics 
includes the First Solar 1200 x 600mm 
solar panel and four 20W LED arrays. It 
retails for $109.00 inc GST but note that 
due to the significant weight of the solar 
panel (12kg) there is a freight charge 
depending on distance. 

Contact Oatley Electronics on (02) 9586 
3564; email sales@oatleyelectronics. 
com; write to them at PO Box 89 Oatley 
NSW 2223, or visit their website: www. 
oatleyelectronics.com 


Here’s a view of the fluoro fitting with LEDs but without the diffuser in place. We found that exact placement of the 
LEDs was not necessary - they performed well wherever they were placed. We've spaced them out to allow better heat 
dissipation. 
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SERVICEMAN'S LOG 


Keeping tabs on Biggles the cat 


Biggles, our family cat, likes to wander. So how 
could we quickly locate him if he ever got lost 
or we needed to quickly locate him for some 
other reason? A GPS tracking system was the 
answer but getting one working proved an 


exercise in frustration. 


The first James Bond movie came 
out the year I was born. Many years 
later, as a youngster, I got to see it and I 
went on to devour all subsequent Bond 
movies. I especially enjoyed those 
scenes where a somewhat harassed 
“Q” was trying to explain his latest 
high-tech gadgets to a seemingly indif- 
ferent Bond who, never-the-less, later 
used them with considerable expertise 
—this despite his inattention and flip- 
pant attitude at the briefing. 

The increasing focus on the gadget 
side of the spy trade was a big part 
of the appeal of these movies, with 
Q’s role becoming more pronounced 
(and eagerly anticipated) with each 
new Bond outing. Eventually, the spy 
hardware was just as important as the 
dynamic chase scenes, exotic locations 
and beautiful women with unlikely 
double-entendre names. 

Electronic tracking was a particu- 
larly interesting field for me, though 
building and modifying a couple of FM 
bugs and radio receivers with crude 


~IT WAS TIME TO PUT AWAY 


MY 007 ASPIRATIONS & 
ADOPT THE ROLE OF “Q 
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directional antennae was about as far 
as I ever got on my limited budget. 
My life was boring compared to 007’s 
but I certainly took much better care 
of the gear I had. 

As far back as the 60s, the movie 
good guys always had a variation of the 
standard spymaster’s tracking kit hid- 
den in their car. This usually took the 
form of a hidden screen that appeared 
— at the push of suitably camouflaged 
button — from behind a fake speaker 
grille in the centre console. 

All the agents had to do was follow 
a red blinking dot superimposed onto 
a scrolling map. At the other end of 
the signal, the transmitter planted on 
the "target" was, in true "spy-gadget" 
fashion, usually no bigger than a small 
coin but it had an impossibly-long 
range of many kilometres. 

What's more, at the frequencies 
they would have been using, antenna 
lengths would have been measured 
in metres and hiding it underneath 
a car or in a wheel-well would have 


Items Covered This Month 


€ Keeping tabs on Biggles the 
cat 


€ Atricky PA system 
€ A puzzling battery holder fault 
€ Faulty Chef kitchen scales 


*Dave Thompson, runs PC Anytime 
in Christchurch, NZ. 


absolutely "killed" any range that 
you might otherwise scrape out of 
the thing. 

It's all very fancy and dramatic but 
if you've ever played around with 
tracking technology, you'll know that 
this movie imagery is pure fantasy. 
Fora start, in the 1960s there's no way 
you'd squeeze a tracking “bug” into 
something the size of a coin. Instead, 
it would more likely be the size of a 
shoebox, excluding the batteries. 

Even so, in a classic case of life imi- 
tating art, the movies did forecast some 
ofthe gadgets available today. Fast for- 
ward a few decades and miniature GPS 
units are now standard kit in many 
applications such as cars, search and 
rescue equipment, aircraft navigation 
and a raft of other uses. I even have a 
GPS built into my smart phone and if 
you can pack it into something that 
small, then it isn't much of a stretch 
to imagine cuff-link-size devices with 
decent range being used in the real 
world of intrigue. 


Keeping tabs on Biggles 

So where's all this leading? Well, a 
few months ago, we acquired a new 
kitten and Biggles (because he flies 
everywhere) is an explorer. When he 
was small, he was reasonably easy to 
contain but our concerns grew as he got 
bigger and discovered he could climb 
fences and trees with ease. In particu- 
lar, we were worried that he could 
wander into neighbouring backyards 
and not be able to find his way back. 

What was needed was some way of 
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An element of luck can sometimes 
help when it comes to tracking down 
problems, although you still need 
to have your wits about you. Here’s 
how. A. H. of Evatt, ACT fixed a 
puzzling and elusive fault in a PA 
system... 

One of the larger variety stores 
in our region recently encountered 
problems with a PA amplifier that 
was intermittently blowing 20A DC 
fuses. The amplifier in question was 
a TOA 240W 100V line series, which 
is known to bea very reliable model. 

In this case, we were asked to 
investigate the problem as the local 
service agent had been unable to iso- 
late the cause, despite many service 
calls over a period of months. At 
the time, our company was engaged 
full-time on the installation of studio 
broadcast equipment for a national 
broadcaster, so arrangements were 
made to visit the store after hours 
to investigate the problem. This 
after-hours arrangement ultimately 
proved to be quite fortuitous. 

When we arrived, the amplifier 
was found to be dead with blown 
DC fuses. A new set of fuses was 
installed and the system sprang into 
life, with all microphones working 
correctly, the background music 
working and other auxiliary inputs 
working. Furthermore, the heatsinks 
on the back of the amplifier only 
became mildly warm (as expected), 
so the amplifier was not operating 
under undue stress. 

The amplifier was then left run- 
ning with no apparent problems. 
During this time, we took a closer 
look at the blown fuses and oth- 
ers that had failed earlier. They all 


tracking him. So it was time for me 
to put away my 007 aspirations and 
adopt the role of “Q”. 

At first, I went back through some 
old electronics magazines and books 
that I had bought over the years, often 
because they had small FM transmit- 
ters or similar that interested me at the 
time. One in particular had a beeping 
tracker project that I thought might 
be ideal. 

Unfortunately, the logistics quickly 
started getting in the way. Although 
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A Tricky PA System Faults Luck Helps 


showed signs of heat stress, with a 
sagging fuse element rather than an 
element that had literally vaporised. 
This indicated a gradual failure 
rather than an instant failure. 

This in turn suggested that the 
load on the amplifier had increased 
for some reason, causing increased 
power dissipation and an increase 
in current which led to gradual fuse 
failure. So my next step was to inves- 
tigate the actual speaker load on the 
amplifier. As a result, the amplifier 
was turned off and the feed to the 
speaker lines was measured with an 
impedance meter. 

This was found to be around 40Q 
which was well within the load 
limit of the amplifier. However, I 
did notice that the figure-8 speaker 
line was only 14/020 gauge cable, 
which was really too small for an 
amplifier of this power. This cable 
emerged from a conduit in the floor 
under the service desk. 

The service desk was not far from 
the front wall of the store, which 
indicated that the conduit had 
probably been run from the floor up 
the inside wall and into the ceiling 
space. After further investigation, 
this proved to be the case. The feed 
cable was soon located running to 
the nearest speaker, where it joined 
with several other speaker lines. 
These ceiling lines used 23/020 
cable, a size more appropriate for 
the amplifier. 

While we were in the ceiling 
space, we checked each of the 
other lines and found that the total 
impedance added up to the previ- 
ously measured 409 or so. We then 
checked the feed line from the am- 


everything sounded good in theory, 
building something small, powerful 
and accurate enough was not really 
“do-able”. There just had to be an- 
other way. 

At this point, Mrs Serviceman sug- 
gested a GPS tracker — surely SILICON 
CHIP had published something along 
those lines? I couldn't find anything 
suitable in my back issues, so my next 
step was to hit the web. 

It didn't take long to find several 
products designed especially for pets 


plifier before reconnecting it and 
to our amazement, found that this 
now had an impedance of just a few 
ohms; way too low for the amplifier. 
Checking the feed at the amplifier 
end revealed the same very low 
impedance. 

So the feed line was now effec- 
tively shorted but why; what had 
suddenly changed? 

It was then noted that a bi-fold 
door that was previously open was 
now fully closed and the locking 
pins pushed into the floor. Could 
that be the source of the problem? 
It certainly was — lifting one of the 
locking pins immediately cleared 
the fault, while pushing the pin 
down again caused the short to 
reappear. 

It's interesting to note that the 
store had been in operation for over 
10 years and the PA system had pre- 
viously worked without problems. 
However, it would appear that over 
this 10-year period, the bi-fold door 
and its locking pins had eventually 
caused the cable fault. 

An attempt was made to replace 
the cable but it wouldn't move. 
As a result, a temporary cable was 
dropped from the roof space to the 
amplifier to keep the system opera- 
tional until we could return to do a 
permanent repair. 

I must admit that we were lucky 
to be in the right place at the right 
time for this job. However, looking 
at the clues (ie, how the fuses had 
failed), having the appropriate test 
equipment and understanding the 
significance of the impedance read- 
ings also helped diagnose the cause 
of the fault. 


and marketed in the USA. The problem 
was, they were relatively expensive 
and any expectations I had that they'd 
be suitable plummeted after reading 
many forum posts from disgruntled 
buyers who claimed that they didn't 
really work that well. Of course, any 
information found in Internet forums 
in general should be taken with a 
shovel of salt but there was enough 
discontent around to put me off, so 
my hunt continued. 

Eventually, I found several Chi- 
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Senvicemanisilsogs continued, 
Faulty Chet Midian Seailes 


K. G. of One Tree Hill, SA, recent- 
ly tangled with a faulty set of kitchen 
scales, although he freely admits that 
the repair was uneconomic. Here’s 
what happened... 

I was recently asked to have a 
look at a set of kitchen scales of the 
electronic variety. According to the 
owner, they had had the device for 
about 20 years so it was now quite 
old in electronic terms. 

Frankly, I was rather surprised 
that electronic kitchen scales have 
been around for so long. And of 
course, repairing this particular unit 
was hardly an economic proposi- 
tion considering the cost of new 
scales and that the owner had had 
20 years of use from them. But I like 
a challenge. 

The unit in question was a Chef 
Model 910 with a maximum meas- 
uring weight of 2kg. It had two 
membrane pushbuttons on the front 
alongside an LCD display, one for 
power and the other for zero correc- 
tion or tare weights. The problem 
was that if switch-on was attempted 
soon after it had been switched off, it 
wouldn’t come on properly or would 
not come on at all. Either random 
segments would come up on the LCD 
or there would be no segments at all. 

My friend had removed the cover 
and done some preliminary work 
such as cleaning the switch contacts 
but to no avail. The scales were 
mostly used for weighing flour for 
bread making and I noticed that a 
certain amount of the material had 
found its way inside the case. So a 
blow-out with compressed air was 
high on the list of things to do. 

The unit worked from two AA 
cells and the battery terminals 
looked OK but I initially checked it 
out using a bench power supply to 
make sure that these parts were OK. 
It made no difference — the fault was 
still present. There was one electro- 
lytic capacitor and a check with an 


train Biggles to push the button if he 
gets into trouble! 

This is certainly a huge step forward 
over what I was messing about with 
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ESR meter showed it to be OK. I then 
replaced two of the 100nF ceramic 
supply rail capacitors. These are 
much more reliable than electro- 
lytics but can still can give trouble. 
Again, there was no improvement. 

During this time, the owner was 
looking over my shoulder and mak- 
ing various suggestions as to what 
might be wrong with it. The PCB 
clearly had two separate sections, 
one with a microcontroller that 
drove the LCD and the second an RC 
oscillator running at about 100kHz. 
The markings had been removed 
from the IC in the oscillator section 
but after examining the circuit, I 
concluded that it was probably a 
CMOS hex inverter. 

A set of plates is used to form a 
variable capacitor which is included 
in the oscillator circuit. One plate is 
movable, being mounted on a spring 
which moves under the weight of the 
load on the scales. As a result, the 
weight is converted to a capacitance 
value and then to a frequency value. 
This frequency is then measured 
by the microcontroller which then 
does the sums and displays the cor- 
responding weight, either in grams 
or pounds and ounces, on the LCD. 

At about this time, we agreed that 
I would hang onto it and continue 
my investigations later. When I got 
back to it later that day, I traced out 
a section of the circuit related to the 
power-on button. Pressing this but- 
ton grounds a resistor and provides 
base current to a PNP transistor in 
series with the positive supply rail. 
This wakes up the micro which then 
turns on an NPN transistor across the 
switch, thus keeping the supply on. 

Additional circuitry is also in- 
cluded to detect a further button 
press to turn the unit off. 

After several attempts, I managed 
to get the scales to turn on and oper- 
ate normally. I then measured the 
voltages on the input and output of 


before and I can only assume that such 
devices will get even smaller in the 
future. I wish I could say it was simple 
to set up but the truth is, it wasn’t. So 


the PNP transistor in series with the 
supply rail. These appeared to be 
correct, with about 3V on the input 
and about 0.1V across the saturated 
transistor. 

That done, I turned the unit off 
by pressing the button again and 
the display on the LCD disappeared 
as it should. I then measured these 
voltages again. There was 3V on the 
input as before but the output of 
the transistor switch was at about 
1.6V instead of being close to the 
expected OV. 

This voltage was clearly high 
enough to maintain some sort of 
activity in the micro without being 
high enough to enable normal opera- 
tion or to make the LCD work. What’s 
more, it looked like this prevented 
the micro from starting up correctly 
when the unit was switched on 
again. 

I didn’t go to the trouble of ex- 
amining the circuit further to see if 
there were any other paths around 
the PNP switch. Instead, I plumped 
for the easy way out and simply 
replaced the PNP transistor to see 
if that would fix the problem, as it 
had probably gone leaky. 

Using an illuminated magnifier, 
I took a look at the type number on 
the transistor. It was C9012 but I 
know from previous experience that 
Japanese transistors often have the 
prefix 2SC and that in many cases, 
the “2S” is dropped from the label. 
So I concluded that it was a 28C9012 
and this was replaced with a general- 
purpose BC557 transistor. 

The scales now came on normally 
straight away and I found that I could 
repeatedly switch the unit on and 
off without problems. A quick check 
showed that the voltage on the load 
side of the transistor switch when 
the device was off was now about 
0.6V. My reaction was that it prob- 
ably should have been lower still but 
in view of the fact that the unit was 
working, I decided not to spend any 
more time on it. 

It has since been returned to its 
owner and, after several months, is 
still working perfectly. 


if you are in the market for something 
similar, borrow several SIM cards and 
try them all before buying into a plan 
— it could save you a fortune. SC 
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Electronics and vehicle video cycle recording mode. Includes waterproof 
case, mounting straps, and computer and in-car charging cables. 


* Built-in rechargeable Li-ion battery 

* Requires Class 10 MicroSD card use XC-4983 $17.95 
* Records approx 6GB per hour 

e Camera size: 67(L) x 47(W) x 29(D)mm 

QC-8018 was $129.00 


Z5 o 
| > © 
HD Sports Camera with Waterproof Case EA Qs 
al Í al | Record all the action in HD 720p and play back on the 2” colour touch ky, ^ gy 
screen or by connecting to a computer. Features photo taking mode === 1 š ° ^ ç 


SAVE s3D 


Garbage & Recycling Reminder Kit . a 
: Silicon C ry 2013 Electric Fence Energiser - 10km 
Easy to build kit that reminds you when to put which bin outby ^ Capable of electrifying up to 10km of fencing for 
flashing the corresponding brightly coloured LED. Up to four enlosing livestock such as horses, chickens, cattle, 
bins can be individually set to weekly, fortnightly or alternate sheep etc. Installation is simple, connect up to a 
week or fortnight cycle. Kit supplied with silk-screened PCB, 12VDC lead acid battery via the 
black enclosure (83 x 54 x 31mm), > RENE — . —  alligator clips, and then using 
pre-programmed PIC, battery and PCB ~ the binding posts, wire up to a 


mount components. pucw- E suitably fitted electric fence 
* PCB: 75 x 47mm sagas 


— wire and ground stake. 
KC-5518 


POWERTECH 


e Suitable for 10km of fencing 
: Product v to ! (RLY JANUARY * 12VDC battery operated 

z (recommended 4Ah 
150W Can-Sized Inverter or larger) 


Portable Fold-Up Solar Panel Kits new 


Power a variety of 230VAC equipment e Size: 171(H) x 95(W) x 
Recharge a 12V battery (sold separately) to power including small laptops and battery 45(D)mm 
lighting and gadgets during your next camping, 4WD chargers. Features a USB port with 2.1A ME-6800 $7995 
or boating trek. Charge during the day then simply output, allowing you to quickly charge 
fold when finished. Alligator connections on 4m lead many modern electronics gadgets, 
(10m lead with additional Anderson Connectors on including power-hungry Tablets. 


Wi-Fi IP Camera with Pan & Tilt 


Features Wi-Fi and wired connectivity, 
easy setup and configuration 
options, and motion alarm 
detection. Pan/tilt functionality so 
you can change the view angle as 
you please. Set this camera up 
and you can remotely check 


ZM-9130/ZM-9134), ^ 
charge controller, heavy | 
duty metal carry 
handle, latches, 
protective plastic 
corners and nylon 
carry case included. 


* 12VDC to 230VAC 

* Electrically isolated 

* Modified sine wave 

e Size: 165(L) x 60(Dia)ymm 
MI-5127 


ud ize: 840 ZM-9130 - LED Floodlights through web browser or 
m Lo High brightness, long life LED work iPhone®/Android™ app. 
(H) x 36(D)mm lights suitable for warehouse, i 
ZM-9132 $ è * 1/5" colour CMOS sensor, 
$ Ba automotive workshop, etc. They ; 4 o0 
80W ey g feature a high-strength tempered 300K pixels 1 19 
e Size: 125(H) x 100(W) x 95(L)mm 


* Open Size: 1090(W) x glass cover with a high-pressure QC-3834 
623(H) x 36(D)mm $3700 die cast aluminium shell. " 
2M-9130 e Long life unlike halogen equivalents SL-28/6 Ultrasonic Water Level Tank Meter 


120W * Low wattage j Keep an eye on your outdoor water 


. p 
° 0pen size: 1090(W) x SLICIC)OG 10W 800 Lumen From tank from the comfort of your own 
ny y 
835(H) x 36(D)mm eLLD sL-2878$3495 MEET EE living room, up to 100m away. The 


ZM-9134 30W 2400 Lumen transmitter unit measures the 
SL-2879 $89.95 SL-2875 pu water level using an ultrasonic 
LED Work Lights also sensor as well as temperature. 
— N available - . * Wall mount or free standing 
i ze ç TR e © Requires 2 x AA & 6 x AAA 
' &ASK FOR A FREE 4GB FLASH : Q Also available: Floodlight NEW e Receiver size: 106(L) x 
DRIVE WITH COMPLETE JAYCAR =, Tripod Stand with T-Bar 5 qs 97(W) x 24(D)mm 
2012 CATALOGUE IN PDF FORMAT ) SL-2875 $29.95 e Sensor size: 47(Dia.)mm 
———— approx 
XC-0331 


DVR Surveillance Packages - 4 or 8 Channel 

Records video from the four day/night colour cameras constantly, scheduled or when motion is detected. Uses H.264 video compression to store 
up to 300 hours of video on its 500GB hard drive. View live or played back video on a TV, computer monitor or access over the Internet using a 
standard web browser or Smartphone/ iPhone? free app. Remote, mouse, 4 x 18m cables and power supply included. For full specs, see website. 


* Real time monitoring, email motion detect alert 

* Backup to external USB drive 8 Ch DVR Kit with 4 ADD THIS 17" 

* Up to D1 704 x 576 pixel resolution ; ; MONITOR (QM-3577) 
on each channel High Resolution Cameras TO EITHER PACKAGE 


e Includes 4 colour 
4 (h DVR Kit with 4 Cameras weatherproof T ben d M 


* Includes 4 colour CMOS 600TVL cameras 
weatherproof Mos 18 [m [m [2]. ov-3034 (av-3104 with monitor) rien 
350TVL cameras Additional cameras to $^] g g Do Separately 
QV-3028 (QV-3100 with monitor) suit QC-8632 $99.00 $199.00 


To order call 1800 O22 BBB www.jaycar.com.au 


Jaycar 


5 Way Remote Controlled Mains 


Powerboard 

Reduce wasteful power consumption from appliances in 
standby mode. This board features 4 remote controlled 
sockets and 1 socket that is always on. Connected 

appliances can : : " ; 

be switched off PES mA ,. ^s 25 


60 Minute Fast Charger with USB Port 


Recharge up to 4 x AA or AAA Ni-MH batteries fast. Delta -V controlled unit prevents 
over charging and the auto cut-off safety timer adds protection. 


* 4 individual channels with LED indicators 
e Charge current 2000mA for AA, 850mA for AAA 2 m gs 
e Supplied with 240VAC adaptor & 12VDC adaptor 


° Size: 114(L) x 75(W) x 30(D)mm individually O- 4 m X. 
MB-3561 J or simultaneously. 

D e Cord length: 300mm 
90W 19V Slimline Laptop USB Power Adaptor - 1A ° Size: 387(L) x 65(W) x 30(D)mm 
Power Supply With 5VDC output at 1.0A, this little AC power MS-6154 = 
Suited to the space conscious user this 17mm slimline adaptor has enough grunt to charge pretty much 
switchmode laptop power supply features 8 plugs for any mobile phone or USB device, Backup Battery Case 
most of the major brands, including the latest special including all iPod?s and iPhone? to suit iPhone 4/4S9? 
Dell and HP connectors. As well as being compact it also models. Also features worldwide An ultra thin protective case for 
has short circuit and overload protection built-in so a voltage input making it great for the iPhone 4/4S with built-in 
power surge or circuit fault doesn't render your laptop travellers. Just connect your rechargeable Li-Po battery to 
useless. Suits most laptops up to 15" screen size. USB charging cable (not give your phone almost double 
Specifications included) and away you go. the battery power. The device 


e Input voltage: 100-240VAC 

* Output voltage: 19VDC 
(suitable for laptops 
requiring 18-20V) 

* Output voltage selection: 


e Input voltage: 100-240VAC, new will smartly drain the battery 
* Output: 5VDC, 1.0A case first before switching to 
° Size: 40(dia) x 27(L)mm $1495 the phone’s battery. 


MP-9455 ° Suits iPhone4® and iPhone4S® 
° Size: 125(L) x 60(W) x 7(D)mm 


19VDC @ 4.73A k: 

° Size: 94(L) x 67(W) i * 12V, 6Ah SLA MB-3599 
x 17(H)mm d Battery niano, 

MP-3327 37 (25 N y Rechargeable sealed 2 


lead-acid batteries for 


home alarms or portable 
12V, 12A Battery Charger Pe am. power needs. , Solar Po wered 3W 
Uses switchmode technology to Z £ Ë SB-2485 was $24.95 $1995 LED Sensor Light 
efficiently charge high capacity A fully self sustained 


lighting kit, perfect 
where mains power 
is unavailable. It 
uses high powered 


240V Mains LED Light CREE® LED lights to 
Globes provide a bright focused 


sealed and unsealed lead acid 
batteries. Simply plug onto the 
battery and the battery will fast 
charge, then automatically switch 
to float (trickle) charge when full. 


Size: 162 x 96 x 48mm 


MB-3612 was $99.95 SAVES A range of mains LED light globes tl + ES 
that are a true replacement for backyards etc ys, 
GU10LED Downlight traditional lighting. Offers a brilliant — — Exceptionally bo — 
e lumen performance with wide, evenly asm : 
3x CREE"2W spread light output across a 270° output fe Satanas mean th 3 
Mains powered and angle, making amam cus 3 waterproof solar panel 
dimmable with no + NR them better new keeps the rechargeable 
additional power supplies, a than traditional FROM Ni-MH batteries topped up. 
transformers or ballasts J y light globes in $1495 š The built-in PIR motion i 
required. Each assembly ST-3896 many cases. SL-2214 detector automatically turns the light on for 
includes a junction box and 5 to 20 seconds (adjustable). Very easy to install. 
spring clips to mount to any 5 ryns Watts| Lumens | Colour Base Gt. e Mounting hardware included 


5W Warm white | Screw | SL-2211 $14.95 A | 
Cutout gomm: sw | 360 | Naturalwhite | Bayonet | sL-2212 $14.95 M ° Solar light size: 95(L) x 240(H) x 137(D)mm 


: 5W | 360 | Naturalwhite | Screw | SL-2213 $14.95 e Solar panel size: 140(L) x 198(H) x 66(D)mm 

Was Now Save 10W | 820 | Warmwhite | Bayonet | SL-2214 $29.95 SL-2707 was $79.95 

ST-3896 | White Ea | $54.95 $39.95 $15.00 10W | 820 Warm white | Screw | SL-2215 $29.95 . . " 
ST-3897 Warm White Ea |$54.95 $39.95 $15.00 10W | 900 | Natural white | Bayonet | SL-2216 $29.95 Also available: Solar Powered 2 x 3W LED Sensor Light 
ST-3898 |White Pk4 $179.00 $149.00 $30.00 10W | 900 Natural white Screw SL-2217 $29.95 SL-2709 was $99.00 now $89.00 save $10.00 
ST-3899 |Warm White | Pk4 | $179.00 $149.00 $30.00 | 


surface up to 25mm thick. 39 á oS ES eee E ee $14.95 ME, 1 x high output 3W LED for ultra bright light 


10W 800 Lumens Work Light Eos 
12V LED Spot/Running Lamps NEW High brightness, long life LED work light suitable for a warehouse, 
Super bright running lamps produce enough light to run during automotive workshop, shipping dock, night roadworks etc. Features a 
the day time or used as a spot/flood light fixture. The two piece $3995 high-strength tempered glass cover with a high-pressure die cast gae 
Í n e At A aluminium shell. Extremely low wattage keeps running costs down 
sel produces 120 lumens, improving visibility of and with an energy efficiency greater than 90% L B | 
grs den ofi: he Toad, í they are also environmentally friendly. NEW ML 
° ite LEDs : 
e Waterproof, long life and easily installed oe * Weatherproof $3095 = 
* Size: 88(Dia.)mm š a: . 
SL-3445 = =. 30W 2400 Lumen LED Worklight IP65 SL-2877 $89.95 ( 


All savings based on Original RRP. Limited stock le items. 
£9 To order coll 1800 O22 BBB "nempe ttm 


Robust build and suited to withstand harsh Australian conditions. 
Covered by a 25 year limited warranty. Rated voltage 12V. 
See our website for full specifications. 


5W Model 20WM 

* Size: 295 x 255 x 23mm * Size: 639 x 294 x 23mm 
Mom ZM-9094 $85.00 

10W Model 

* Weight: 1.4kg 

* Size: 396 x 289 x 23mm 
ZM-9093 $42.95 


ZM-9094 
FROM 


$995 


LED Powered Diving Torch Dynamo Multifunction Torch/ 


Encased in a tough, chemical resistant and Music P lay er/Radio/ Z 
corrosion proof fluorescent yellow body and will Phone Charger 4 
blast out 250 Lumens of white Perfect for your next a» ^. o B 


light. Includes a carrying 
strap and rippled handle for 
maximum grip and comfort. 
Requires 2 x C batteries. 


e 1 x Luxeon Rebel 
100 White LED 


camping or road trip. 
Crank the handle to 
charge the internal 
battery. It also features 
blinking light mode and siren in an emergency. 
It plays MP3 music files on an SD or USB card. 


imni 


* Burn time: 35 hrs des output) * AM/FM radio new 
° Size: 182(L) x 89(W s ° Size: 190(L) x 125(W) x 90(D 
ST-3459 was $29. m aes ST-3356 $5995 


Diving Head LED Torch 
Equip yourself with the right gear lie oa 
when venturing into the depths. 1 
This head torch can be used 

up to 30m underwater and 

has an adjustable head strap. 


* Burn time: 25 hrs (ON), 
60hrs (flashing) 
* 200 Lumens light output 
e 4 x AAA batteries included 
e Size: 110(L) x 80(W) x 90(D)mm 


Play MP3 Music on your Car Radio 
Simply connect the transmitter to your iPhone®, iPod® 
Fh then tune in using your FM 
A car radio. It also has a CECEP 
2 communication and a USB 
$9g95 port built into the cigarette — 


or iPad? select a frequency from 88.1 to 107.9MHz 
built-in mic for hands-free 
lighter plug for charging ar mm 


ST-3458 was $39.95 SAVE 510 popular electronic devices. 

Ae ¿ * LCD display 
Diving Mask with ° Size: 100(L) x 30(W) x 12(D === gs 
Digital Camera AR-3124 


Strap on this diving mask with a 
built-in digital camera and you 
can take up to 2350 photos or 
2 hours of video. Features 
tempered glass lenses, durable 2 
frame and a silicone mask gasket. È / 


e Rated for 15m depth == 
$9g00 


* 5MP sensor 
SAVE 530 


Two versions available: 


* USB 2.0 

* 2592 x 1945 resolution 
* 3 hour battery life 
QC-3186 was $129.00 


was $899.00 now $849.00 save $50.00 


was $1199.00 now $1149.00 save $50.00 


Water Cannon Equipped RC Helicopter 
Get your friends together as you can fly three at once without conflict! Drench 
foes in water as it shoots a stream of water up to 1m while flying high. 


* 3 Channel, IR ^ 


* Gyroscope for easy flight control 

* 45min charge for 10min flight time 

* Requires 6 x AA batteries P --— 
e Suitable for ages 14+ ee a : > N 
Size: 240mm long | fag 


GT-3496 
i PR 


Better, More Technical 


* Running time: Approx 2.5 hours 

* Free app via iTunes? App Store 

* Requires 6 x AA batteries 

e Suitable for ages 14+ 

* Size: 240(W) x 190(L) x 
120(H)mm 

GT-3599 


Dual Output suitable for vessels up to 14m (45ft) YS-5600 


Quad Output suitable for vessels up to 20m (65ft) YS-5602 


www.jaycar.com.au 


ABS Solar Panel Corner Mounts 
A set of four corner mounts 
to attach each corner of 
your solar panel to 
your desired 
mounting < 
surface. 
These can be used 


on their own for solar 
panels 40W or smaller. 


° pas EUM x 150(W 


"en gs 


ABS Solar Cable Entry Point 


Usually, at some point the solar power cables need to 
enter into the caravan or boat and down to the battery 
area. To avoid making unsightly and 
potentially leaky cable entries, you 
can use this neat product and drill 
out your cable entry point, and 
then cover it over giving you two 
fully waterproof cable gland cable 
entries that look neat and purpose 
built. IP67 cable glands included. 


* Size: 100(L) x 90(W) x 45(H)mm 
HS-8856 


NEW 


CREE® LED Head Torch 


The head torch uses a comfortable 
adjustable head strap and the 
torch can be rotated through a 
range of 180°. Not only for 

handyman work it's fantastic 
for caving, hiking or camping. f= 


* Output: 185 lumens 
* Burn time: 8hrs, 
water resistant 
* Requires 2 x AA 
Batteries (not included) 
ST-3283 was $39.95 


SAVE 515 


Electronic Antifouling Units for Boats 

Help keep the hull of your boat clean and free of most marine growth. Completely manufactured units are 
straight forward to install. Power is supplied by 12VDC and a low voltage cut-out feature is also 
included, which protects the boat's batteries from being over discharged. Each unit includes a 
control box (5m lead) and transducers (10m lead each), and a comprehensive installation & 
instruction manual. More details can be found on our website. 


oe 


SAVE #50 


mem 


Wi-Fi Rover 2.0 with Video Recording 

Wi-Fi rover with full iOS control capability and remotely adjustable camera. You can record 
videos and take snapshots of your adventures. Navigate with the on-screen controls or 
enable the G-sensor and use your Smartphone/Tablet like a steering wheel. 


e Wireless range:10m during video stream, 20m remote control 
e Video resolution: 648 x 488 @ 30FPS 


Jaycar 


frantes 


Door Stop Alarm 
Alarms when pressure is imposed on the door stop 
plate and works as a door jam to prevent the 
door from opening. Ideal for added security 
in hotels, motels and accommodation. 

* Loud 115dB+ siren 

e 1 x 9V Alkaline battery required 

* Size: 160(L) x 45(W) x 40(H)mm 

LA-5161 


Water Leakage Alarm 
Ideal for areas prone to flooding or 
leaks such as laundry rooms, m 


kitchens, bathrooms and hot ¿ -¢ ) 
water tanks. Features loud A : 
mounting to metal surfaces, battery test button 

and low battery indicator. pum 
* Size: 70(Dia) x 15(H)mm $095 
LA-5163 

Features entry delay, exit delay, low battery indicator and 

a 4-digit keypad to activate or disarm the alarm. Supplied 
using the included double-sided tape or 

mounting screws. 


$995 


120dB siren, built-in magnet for easy e 
e 2 x AAA alkaline batteries required 

Door Alarm with Entry Chime 
with versatile mounting plate, which can be mounted 


* 3 x AAA batteries required nae 
° Size: 85(H) x 65(W) 9 z; 

x 25(D)mm — 4 ea 
LA-5165 $1495 i £1 


2.8" TFT LCD Monitor and 


AV Recorder 


Small and light weight 
LCD monitor on the 
market with a multitude | ex 
of applications. Monitor | ee 

CCTV cameras, record — - 

audio and video to an SD card or use it as for 
playback either through the unit or via the AV out to 
an external monitor or TV. Rechargeable and ultra- 
portable, complete with AV lead, 

instruction manual and charger. $1]]900 


* Size: 88(L) x 58(W) x 17(D)mm 
QM-3824 was $129.00 


Inspection Camera with 2.4" LCD 


Inspect the inaccessible with this tiny 9mm diameter CMOS colour 
camera with 1m reach. Forward facing controls, comfortable pistol 
grip design, adjustable LED and screen brightness. Attachments 


include mirror, hook and pick-up magnet. 


e 2.4" colour LCD screen 
* 4x AA batteries required 
QC-8710 was $169.00 


Video Door Peephole Viewer with Image Capture 
Displays your visitor on a 3" LCD screen without pressing your face up to the door 

peephole. Install a MicroSD card (available separately) and the viewer will also 
capture an image of the peephole view every time the button is pressed. 


* Requires 2 x AA Batteries 
* Viewer size: 158(H) x 87(W) x 32(D)mm 


Mini Wireless Tracker 
Never lose your valuable personal 
belongings using this dual purpose 
tracker. The small device clips onto 
the object you want to protect, and a 
master unit beeps when they are over 
8m apart. To find your lost object, the 
master indicates the direction and distance 
to the unit. Suitable uses include tracking 
phones, tablets, bags, laptop, cameras, etc. 


Supplied with 
NEW 


batteries and lanyard. 


e Works up to 100m line-of-sight 

e 20 - 45 day battery life 

e Size: Master: 48(L) x 39(W) x 6.8(D)mm 
Slave: 28(L) x 19(W) x 7.5(D)mm 

XC-0361 


Wireless Luggage Tracker 
Wondering where your bag is? Attach the slave unit 
to your luggage prior to check-in and after landing 
simply turn on the master unit to find your bag. Also 
doubles as an anti-theft device by sounding an 
alarm on both units when moved 

further than a set distance away NeW 
from each other. Includes batteries, 
luggage tag, lanyard 

strap, and belt clip. 


* Up to 120m range 
(line of sight) 

* Slave size: 80(L) x 
50(W) x 3(D)mm 

XC-0360 


Camera Detector 
Detect covert cameras and listening 
devices with this handy little unit. It 
uses 6 pulsing LEDs to reveal the 
location of a camera by illuminating 
its lens when you look through the 
lens viewer from up to 10m away. 
Earphones supplied. 


* Built-in wireless RF detector 

* Requires 2 x AAA batteries 

* Size: 85(H) x 56(W) x 18(D)mm $7900 
QC-3506 was $99.00 


* Requires 3 x AA 


QC-3735 batteries 
Available seperately: sp E - Da ° s ; 20(Dia.) 
PIR Sensor QC-3736 $84.95 x 70(H)mm 


Knocking Sensor QC-3737 $44.95 


ae To order call 1800 O22 BBB 


LA-5324 was $24.95 


Wireless Child Tracker - 4 Channel 


Helps keep your child safe by sounding an alarm 
when they have wandered away from a preset 10m, 
20m or 50m distance. The lightweight and slim tag 
features a panic button and the receiver features a 
vibration motor with mute option, and a search 
function with direction and distance indication so you 
can search for your child. 


Supports up to four transmitters NEW 
(one supplied) and tags can also sugas 
be attached to pets, mobile 


phones, and other valuables. 


e Batteries included &. 

* Size: " 
Receiver: 95(L) x Ra 
65(W) x 18(D)mm Be 


Transmitter: 61(L) x 
36(W) x 11(D)mm 


XC-0362 “We ^. 


Additional transmitters available XC-0363 $29.95 


2.4GHz Digital Wireless Audio 
Baby Monitor 


Features a night light, volume control, room temperature 
display and low battery indication. It plays music, has a 
talk button key and is equipped with 

rechargeable docking station. 

It transmits 2.4GHz DIGITAL 

audio signals for up to 
50m transmission 
range. 


Baby unit: 
Requires 3 x 


AAA batteries 
* Size: 98(H) x O 


103(W) x 44(0)mm * Z 
Parent unit: 


e Rechargeable $ g5 
* Size: 125(H) x 59 
SAVE 511 


60(W) x 20(D)mm 

QC-3261 was $69.95 
Mini Day/Night HD Camera 
with IR - 720p 
Compact, standalone day/night camera for home or 
office video surveillance. Features IR LEDs 
to see in complete darkness, and captures 
images at a resolution of 720p. Choose 
continuous or motion detection 
recording. TF card up to 32GB required 
for over 9 hours of footage. Supplied with 
remote, AV and USB cables. 


* Continuous recording time: over 5 hrs 
* Storage consumption: 1GB = approx. 18mins 


* Charge time: approx. 3hrs pum 
sggo0 


e Size with bracket: 67(L) x 67 (W) x 
65(D)mm 
QC-8019 


Dummy Dome Camera Kit with Flashing Sign 
A simple and effective visual deterrent that comes with 
a realistic-looking dummy dome camera and a flashing 
solar-powered 80 x 80mm LCD warning sign. 


T > 
$1LJ95 


EI 


All savings based on Original RRP. Limited stock on sale items. 


Prices valid until 23/01/2013. 


Listed below are a number of discontinued (but still good) items that we can no longer afford to hold stock. You can get most of these items 
from your local store but we can not guarantee this. Please ring your local store to check stock. At these prices we won't be able to transfer 
from store to store. ITEMS WILL SELL FAST AND STOCK IS LIMITED. ACT NOW TO AVOID DISAPOINTMENT. Sorry NO RAINCHECKS. 


Prices valid until 23/01/2013 or while stocks last 


Audio & Video Products Gifts & Gadgets Products 
Cat No. Product Original ^ Spe SAVE Cat No. Product Original — € ë SAVE 
Description RRP Pric Description RRP ice 
AC-1653 41 Input AV Switcher with Remote $39.95 $29.95 $10.00 QC-3196 Mini 3MP Digital Video Camera $29.95 $24.95 $5.00 
CX-2621  3Way Speaker Crossovers $57.50 $24.50 $33.00 GH-1898 Rhinestone USB 4 Port Hub $29.95 $14.95 $15.00 
XC-4146 Gigabit Ethernet ExpressCard $69.95 $29.95 $40.00 QM-3779 3.5" Digital Photo Frame $59.95 $29.95 $30.00 
AR-1825 IR Over Coax Injector/Receiver $19.95 — $9.95 $10.00 GT-3756 Mini Solar Race SUV $12.95 $9.95 $3.00 
WQ-7244  3xRCA Plugs to Scart Plug - 1.5m $34.95 — $19.95 $15.00 GT-3755 Mini Solar Race Car $12.95 $9.95 $3.00 
MU GM PI 10: S HOA BOPAN AURI WO 3» 93000 GT-3430 — 4 Channel Single Blade RC Helicopter $69.95 $49.95 $20.00 
lad S aids — swa eam QC-3251 2.4GHz Baby Monitor System with 
[e onnectors - 1.5m . À il : m 
WQ-7241 Video Lead SCART to 3 RCA Component Video 5m ^ $59.95 $39.95 $20.00 Portable LCD & Night Vision $169.00 $129.00 $40.00 
CX-2605 — 2 WAY PC BOARD Universal Crossover QC-8012 Waterproof Sport Action Camera $69.95 $59.95 $10.00 
'Build Your Own Crossovers' $16.95 $995 $7.00 GT-3752 Mini Desktop Wind Generator with LED $19.95 $9.95 $10.00 
AR-1728 Touchscreen 8 in 1 LCD Remote Control $59.95 — $39.95 — $20.00 ” ; 
AC-1613 Toslink Digital Optical 2-Way Splitter $69.95 — $59.95 — $10.00 1:12 Scale High Speed RC Truggy S800 
CX-2685 Adjustable Angled Sub-woofer Port $19.95 $9.95 $10.00 Original RRP $79.95 
CS-2353  Vifa 12" Subwoofer $299.00 $179.00 $120.00 $69.95 
CT-2513 Compression Driver for CS-2514 & CS-2517 $69.95 $59.95 $10.00 Save $10.00 GT-3687 
XC-0253 Voice Recorder Adaptor for iPod® $49.95 $3.95 $46.00 š, 
CW-2802 Adjustable Wall Bracket for Top Hat Mount PA Speaker $24.95 $19.95 $5.00 
PS-0289 ^ Wallplate with HDMI Socket Double $24.95 $1495 $10.00 
Dock Recorder for iPod* Power Products 
riginal RRP $119. " 
Orig : 49 id Cat No. Product Original SAVE 
s = $ AA-0498 Description RRP 
ades ics - MP-3469 Aircraft Power to Cigarette Lighter Socket Adaptor ^ $14.95 $5.00 
iPod not include SB-2364 AAA Eclipse Lithium Primary Batteries - Pk 2 $7.95 $2.00 
SB-1755 USB Rechargeable Ni-MH AA,1450mAh Batteries — $17.95 $8.00 
SB-1613 Nickel Metal Hydride (Ni-MH) Rechargeable 
Computer Products Batteries - Sub C Size 2700mAh $8.95 $2.00 
- " ' MS-6120 Battery Protector Cig Plug - Socket 1m 10amp $23.95 $14.00 
CatNo. Product Original — Special SAVE MP-3206 Converter Mod DC/DC 18-36V To 5V 600mA Reg — $39.95 $27.00 
Description RRP ce MP-3202 Converter Mod DC/DC 24V To 5V 200mA Reg $21.95 $15.00 
» $ MP-3200 Converter Mod DC/DC 5V To 5VDC 200mA Reg $19.95 $13.00 
Oe HSR 2 0 Compact Mult card Reader $12.95 $995 ^ $3.00 MP-3275 Multifunction LED Controller with Remote $79.95 $20.00 
; eyboard with Optical Mouse Kit $35.00 | $20.00 $15.00 SL-2855 — 2x 300mm CCFL (Cold Cathode Fluorescent) 
WC-7790 High Quality USB 2.0 Leads $14.95 $9.95 $5.00 Lighting Kit- White $22.95 $8.00 
Doe Dac Caro cape rom ed 25. ee MS-6116 Wireless 3-Outlet Mains Power Meter $99.95 $40.00 
XC-4929 m Theat PCR sis - $99.00 din 40.00 MP-3179 100 Watt 24V 4.1A Switchmode Open Frame Power Supply $69.95 $20.00 
z ome Theatre FG Remote Gontro Ë $59. $40. TH-1930 Assembly Tool for Solar Power Connectors $9.95 $4.00 
XC-5178 Mini Rechargeable USB Keychain Speaker $19.95 — $9.95 $10.00 SL-2850 13 Watt 3D Tube $22.95 $10.00 
XC-5193 Clip-On Notebook Speakers $34.95 — $19.95 $15.00 ` I 


QC-3237 High Resolution 720P Web Camera with Microphone $39.95 $29.95 $10.00 Multifunction 200W Inverter 


USB Combo Image Scanner with LCD Original RRP ea 
Original RRP $199.00 : j ° 
Sr 2 ; al Price 2 Save $30.00 MI-5103 
Save $70.00 
Security & Surveillance Products Cato, Product. Original Special — SAVE 
wa “meua escription 
ES Doch ia Original "Ereb WE HP-1243 Stainless Cable Tie Pack $9.95 $795 $2.00 
: WT-5340 DMM Leads with Blade Fuse Fitting $11.95 $9.95 $2.00 
QC-3298  ExView HAD Colour CCD Camera - Pro Style $249.00 $119.00 $130.00 TD-2108  10-in-1 Rotary Pump-Action Screwdriver $14.95 — $9.95 $5.00 
QC-3299 Hi-Res ExView HAD Colour CCD Camera - Pro Style $349.00 — $149.00 $200.00 QP-2214 Polarity Checker $11.95 $5.00 $6.95 
QC-8016 ^ Motion Sensor Alarm with Video Recording $99.00 $69.00 $30.00 TD-2067 23 Piece Mini Pink Tool Kit $19.95 $14.95 $5.00 
LA-5123 RFID Keypad Access Controller $169.00 $79.00 $90.00 TD-2176 6 Piece Stainless Steel Foldout Bicycle Toolset $19.95 — $14.95 $5.00 
2.4GHz Baby Monitor System Semiconductor Component Analyser DRNTROI Grae 
Original RRP $169.00 Original RRP $59.00 
special Price $129.00 $49.00 
Save $40.00 QC-3251 [ Save $10.00 QT-2216 
4 Ch IR Gyro Helicopter 3 Ch Mini RC Helicopter With iPhone? 
Fly to Pandora and back! Dip, turn, spin or hover just like you see in the movies. Control and Gyroscope 
* Gyroscope and 4 motors for stable flight Control from your iPhone®/iTouch®/iPad® or Android" M 
* Charge via remote control Smartphone using free app available on iTunes®. 
° s i charge een ee time š d e 3 Channel N 
* hemote requires 6 x AA batterles Ej uc * Gyroscope for stable flight eh 
£ yroscop g ; 
° Suitable for ages 14+ ° Size: 230mm long AA Ss f€ |= EE suitable for ages 14+ ° Size: 135mm long a 
GT-3386 É GT-3460 : 3 
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H-Bridge Motor Driver 
Shield for Arduino 


Directly drive DC motors using your Arduino compatible 
board and this shield, which provides PWM (Pulse-Width 
Modulation) motor output on 2 H-bridge channels to let 
your board control the speed, direction and fees 
power of two motors independently. 


* Drives up to 2A per motor channel 

* All outputs are diode and 
back-EMF protected 

Size: 60(W) x 54(H) x 12(D)mm 

XC-4264 


Arduino Experimenters Kit 
Everything you need to get started for a fun range of 
electronics and Arduino related projects. Servo motor, 
lights, buttons, switches, sound, sensors, 
breadboard, wires and more are 
included with a Freetronics = 


Eleven Arduino compatible “oS 

board in this extensive me 
hobby experimenter kit. Cw” i 
* Comprehensive Pe. 


instructions included 
e No soldering required 


e Size: 340(W) x 165(H) x 36(D)mm Z% gs 
XC-4262 Bg 


LeoStick (Arduino Compatible) 


A tiny Arduino-compatible board that's so small you 
can plug it straight into your USB port without 
requiring a cable! Features a full range of 
analogue and digital 1/0, a user-controllable 
RGB LED on the board and an on- 
board Piezo/sound generator. 


* ATmega32u4 MCU with 2.5K 
RAM and 32K Flash 

* 6 analogue inputs (10-bit ADC) with 
digital 1/0, 14 extra digital 1/0 pins 

XC-4266 


$2995 


Ultrasonic Antifouling Kit for Boats 


Marine growth electronic antifouling systems can cost thousands. This project 

uses the same ultrasonic waveforms and virtually identical ultrasonic transducers 
mounted in a sturdy polyurethane housings. By building it yourself (which includes | 
some potting) you save a fortune! The single transducer design of this kit is suitable” 
for boats up to 10m (32ft); boats longer than about 14m will need two transducers w 
and drivers. Basically all parts supplied in the project kit including wiring and epoxies. 


e 12VDC 

e Suitable for power or sail 

* Could be powered by a solar panel/wind generator 
* PCB size: 78 x 104mm 

KC-5498 


USB Power Monitor Kit 


Check the total power draw from an unpowered hub and 
its attached devices or what impact a USB device has on 
your laptop battery life. Displays current, voltage or 
power, is auto-ranging and will read as low as a few 
microamps and up to over an amp. 
Kit supplied with double 

sided, soldermasked and 
screen-printed PCB with 

SMD components pre- 

soldered, LCD screen, 

and components. 


* PCB: 65 x 36mm 
KC-5516 i 


High Performance 250WRMS 
Class-D Amplifier Kit 


250WRMS output into 4 ohms, 150W into 8 ohms and can 
be bridged with a second kit for 450W into 8 ohms. Features 
include high efficiency (90% @ 4 ohm) and low distortion 
and noise (<0.01%). Kit supplied with pa 

double sided, soldermasked and 
screen-printed silk-screened 
PCB with SMD IC pre- 
soldered, heatsink, and 
electronic circuit board 
mounted components. 


e Power requirements: +/- 40 to 
60VDC, 50 to 55V nominal (see KC-5517) 


e PCB: 117 x 167mm 


KC-5514 
Speaker Protector Kit to suit KC-5515 $29.95 
+/- 55V Power Supply Kit to suit KC-5517 $29.95 


d 


Calling All Makers 


If you spend late nights and 
weekends creating and making = 
gadgets then we want to hear 
from you. To learn more about 
our exciting competition visit: 

www.jaycar.com.au/makers 


i 


Mains Timer Kit for Fans & Lights 


This simple circuit provides a turn-off delay for a 230VAC 
light or a fan, such as a bathroom fan set to run for a 
short period after the switch has been tuned off. The 
circuit consumes no stand by power when load is off. Kit 
supplied with PCB, specified junction box and electronic 
components. Includes 100nF capacitor for 
1 min to 25 mins. See website for a list of 
alternate capacitors for different time 
periods between 5 seconds to 1 hour. 


Handles loads up to 5A 
* PCB: 60 x 76mm 
KC-5512 


‘The Champion' Audio Amplifier 
Kit with Pre-Amplifier 


Suitable for general-purpose audio projects and supports 
microphone and electric guitar input. It uses the AN7511 
audio IC to deliver 2W music power into 8 ohms from a 9 
to 12V supply. Features low distortion, two inputs (mixed 
1:1), mute and standby control. Power from 4 - 13.5VDC. 
See website for specifications. Kit supplied with silk- 
screened PCB, heatsink and PCB mount components. 

e PCB: 101 x 41mm new 

KC-5519 

Note: Optional 10kohm 


potentiometer for external 
volume control use RP-7610 $1.95 


High-Energy Electronic Ignition Kit 
Use this kit to replace a failed ignition module or to upgrade a 
mechanical ignition system when restoring a vehicle. Use 
with virtually any ignition system that uses a single coil 

with points, hall effect/lumenition, 
reluctor or optical sensors (Crane and 4 
Piranha) and ECU. Features include 
adjustable dwell time, output or 
follow input option, tachometer 
output, adjustable debounce period, 
dwell compensation for battery voltage 

, and coil switch-off with no trigger signal. 


sugas 
e Kit supplied with silk-screened PCB, diecast enclosure 
(111 x 60 x 30mm), pre-programmed PIC and PCB mount 


components for tour lst options. 
KC-5513 EC 
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Arrival dates of new products in this flyer were confirmed 
at the time of print but delays sometimes occur. Please 
ring your local store to check stock details. 


HEAD OFFICE 
320 Victoria Road, Rydalmere NSW 2116 
Ph: (02) 8832 3100 Fax: (02) 8832 3169 


ONLINE ORDERS 


Website: www.jaycar.com.au 
Email: techstore@jaycar.com.au 
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We don t need to remind you how much costs have gone up in recent times. 
You see it every time you go to your mailbox. Yet the SILICON CHIP cover price 
has remained constant for two years - in the meantime, costs have risen 
across the board. There is simply no way to maintain the current price for 
much longer and stay in business! Therefore 


Prices must rise soon! 


That is the bad news. But there is good news: if you take out a subscription 
(or renew an existing sub) before the cover price increases, you will lock in 
the current price for the life of your subscription. 


You'll not only Save money 
now, you'll Save money later! 


Taking out a subscription to SILICON CHIP makes good economic sense. It is 
actually cheaper than buying over the counter, you are guaranteed you will 
never miss an issue (newsagents do sell out!) AND we pick up the postage tab. 
So you save both ways: you save $$$ now and you quarantine yourself 
against the price rise which is just around the corner. 


We make it so easy for you: 


You can take out a subscription by phone, by fax, by email, via the 'net or 
even by mail! We offer subscriptions for 6, 12 or 24 months, all of which will 
save you money. And yes, we also arrange gift subscriptions for someone else. 


eMAIL (24/7) FAX (24/7) PAYPAL (24/7) PHONE - (9-5, Mon-Fri) MAIL 
siliconGsiliconchip.com.au OR To (02) 9939 2648 ØR — usePayPalto pay OR cali (02)90393205 wih OR To PO Box 139, 


ler: with order & credit card details with all details silicon@siliconchip.com.au your credit card details Collaroy NSW 2097 
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Do you occasionally forget to put the garbage out? Or do you have 
trouble remembering whether it’s a recycling week or a green 
waste week? Build this Garbage And Recycling Reminder and 
forget your “bin duties” no more. 


OST LOCAL COUNCILS now al- 

ternately collect recyclables and 
green waste on a rotating weekly basis 
but how do you remember which bin 
to put out with your regular garbage 
bin — that's if you remember to put 
the bins out at all? There can now be 
up to four bins, each with a different 
colour-coded lid, to put out at different 
times — the regular garbage bin plus 
one for green waste and another one 
or two for recyclables. So it can all be 
very confusing. 

There have traditionally been a cou- 
ple of ways to figure out which bins go 
out each week. The first is to check the 
special calendar or chart that's (usu- 
ally) provided by your local council. 
This chart is commonly attached to the 
fridge using one of those ubiquitous 
flexible magnets. However, for many 
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people, that's a big NO; they hate the 
sight of fridge magnets or anything else 
plastered over the fridge. 

An alternative and somewhat easier 
approach is to wait until the neigh- 
bours have put their bins out and copy 
them. But what if the first neighbour 
to put his bins out gets it wrong and 
other copycat neighbours simply fol- 
low suit? In that case, only the regular 
garbage bin will be emptied and the 
others left. 

Now there's a much better way of 
figuring it all out — one that doesn't 
rely on memory or brain power or 
other neighbours. The answer is our 
brilliant new “Garbage And Recycling 
Reminder" and it will allow you to 
take control of your own “bin destiny". 
How? — by flashing colour-coded LEDs 
on the required day to indicate which 
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particular bins should go out. 
It doesn’t get any easier than that 
but first, you have to build it. 


Presentation 

As shown in the photos, the remind- 
er is housed in a small translucent 
blue plastic case with a row of four 
LEDs and their associated pushbutton 
switches protruding through the front 
panel. These LEDs are red, green, 
yellow and blue, one for each bin 
colour. The circuit runs from a small 
3V lithium button cell and the unit 
can be placed on a kitchen cupboard 
or bench-top so that the flashing re- 
minder LEDs can be easily seen. 

Typically, the red bin is for garbage, 
the yellow for recycling, the green for 
green waste and the blue for paper 
and cardboard. However, this scheme 
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may differ somewhat, according to the 
council. Some councils use a green-lid 
bin for garbage and many councils do 
not have the separate paper recycling 
bin, preferring instead to combine the 
paper with other recyclables so that 
there’s just one recycling bin (typi- 
cally yellow). 

In some cases too, the green waste 
bin is collected on a different day of 
the week to the other bins. 

The SILICON CHIP Garbage And 
Recycling Reminder can cater for all 
these different situations. It’s easily 
programmed using on-board links and 
the pushbutton switches and each LED 
can be individually programmed to 
flash on a weekly or fortnightly basis 
on any day of the week. 

For example, if you have a garbage 
collection every week and recycling/ 
green waste collections on alternate 
weeks, the unit can be programmed 
to show this. In that case, the red LED 
will flash on the due day every week, 
along with either the yellow LED or 
the green LED. And if the paper is 
collected separately, then the blue 
LED can also be programmed to flash 
on the due day. 

Conversely, if you do not have a 
separate paper recycling bin, then 
this LED can be disabled to prevent 
confusion. 


Monthly collections? 


What about monthly collections? 
Unfortunately, although it’s ideal for 
weekly and fortnightly collections, 
the unit is not able to separate out the 
actual week for a monthly collection 
cycle. It can, however, indicate the day 
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of collection and flash the appropriate 
reminder LED each week. This LED 
is then simply cleared each week (by 
pressing its switch) after checking the 
day against the collection calendar 
supplied by the council. 

So at least it reminds you to check 
the calendar if you have a bin that's 
collected monthly. 


Starting time 

The flashing reminder can be set 
to start on the due day(s) at any time 
that's convenient to you. For exam- 
ple, you may prefer to put the bins 
out the night before collection and be 
reminded at say 5pm. Once activated, 
the reminder LEDs will then continue 
flashing for 18 hours, so that if you 
miss the reminder that evening you 
will bereminded again in the morning. 

Alternatively, you can manually 
stop the LEDs from flashing after 
you've put the bins out. You can either 
stop the LEDs all at the same time by 
pressing the Clear/Program Switch 
or stop each one independently by 
pressing the switch immediately be- 
low it. Stopping them independently 
is useful if you want to delay putting 
one bin out, or even leave it until next 
morning. 

In any case, it's good practice to clear 
the LEDs as soon as practicable, as this 
minimises the power drawn from the 
3V lithium cell. 

Once programmed, the unit will 
then repeat its weekly/fortnightly 
cycle, starting at the same time each 
week. The 18-hour reminder period 
should be sufficient to cover the in- 
evitable variations in your routine and 


Eye-catching flashing LED reminder 
Coloured LEDs match bin lid 
Disable function for any LED 
Weekly or fortnightly selection 
Caters for up to four bins 
Easy to program 
Optional individual day programming | 
Week advance facility 
15-minute advance or hold facility 
Powered from a 3V lithium cell 

Low current drain 


any clock changes throughout the year 
due to daylight saving. 


Reminder adjustments 


The Garbage and Recycling Re- 
minder uses a 32.768kHz watch crystal 
as the timebase for its weekly cycling. 
This type of crystal is typically accu- 
rate to about 20ppm (parts per million) 
which means that the unit itself should 
be accurate to within about 10.5 min- 
utes per year. Even allowing for extra 
frequency drift with temperature for 
the crystal, the reminder should be 
sufficiently accurate for its purpose. 

However, ifnecessary, the start time 
can be shifted forwards or backwards 
in 15-minute intervals. You might 
want to do this to correct for drift at 
the end of a year (for example), or to 
simply alter the start time. 

In addition, if you have mistakenly 
programmed the unit so that the bins 
indicated for each alternate week are 


www.matrixmultimedia.com 
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LK1-4: 1 = ALTERNATE WEEK NOW 
2 = ALTERNATE WEEK NEXT 
OPEN = WEEKLY 


D1 1N4148 


Se RECYCLING & GARBAGE REMINDER 


Fig.1: the circuit is based on a PIC16LF88-I/P microcontroller (IC1). This processes the data on its RA4, RA6, RA7 & 
RAO ports as set by links LK1-LK4 and drives indicator LEDs1-4 via associated voltage doubler circuits (D1-D4 and 


their companion 100uF capacitors). 


transposed, then it's a simple matter 
to just swap weeks. This is easier than 
having to reprogram éach LED again 
for the required day and time. The 
reminder day for each LED indicator 
can also easily be changed. 


Circuit details 

This is a circuit that's just crying 
out for a PIC microcontroller and 
guess what... yep, we've used a PIC 
microcontroller 

Fig.1 shows the circuit details. Apart 
from the PIC, it uses a few switches, 
four LEDs, the 32.768kHz crystal, a 
3V lithium cell and a few resistors, 
capacitors and diodes. 

To conserve battery life, a low-power 
PIC16LF88-I/P microcontroller (IC1) is 
used. As well as having a low current 
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drain, this micro also allows the circuit 
to beoperated down to 2V to maximise 
the life of the 3V lithium cell. 

In operation, the micro is continu- 
ously run at 32.768kHz but is normally 
in sleep mode with the internal pro- 
gram halted for most of the time. It 
wakes once per second to update its 
internal timer, monitor the switches 
and drive the LEDs when necessary. 
It then goes back to sleep. 

This sleep mode, combined with 
the low clock frequency, minimises 
the power drawn from the cell. In ad- 
dition, the LEDs only flash momentar- 
ily when required to further conserve 
battery power. In fact, the average 
current drain is just 34A without the 
LEDs flashing and 1514A when all four 
LEDs are flashing. This means that the 
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3V cell should last for about two years, 
depending on the number of hours the 
reminder flashes each week. 

The crystal-based oscillator is form- 
ed using the Timer1 (T1) ports at pins 
12 & 13. This is a low-power oscillator 
and the timer wakes the micro up from 
its sleep when its count overflows 
at 1-second (1s) intervals. The 22pF 
capacitors at pins 12 & 13 ensure cor- 
rect loading of the crystal for reliable 
oscillation. 

All five switches (S1-S5) are moni- 
tored via the RB3, RB2, RB1, RBO & 
RB5 inputs, respectively. These in- 
puts have internal pull-up resistors, 
so an open switch means that the 
corresponding input is pulled high 
to +3V, ie, to the positive supply rail. 
Conversely, when a switch is pressed 
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(closed), it pulls its corresponding 
input to OV. 


Link inputs 

There are four link options, des- 
ignated LK1-LK4. In this case, their 
corresponding inputs at RA4, RA6, 
RA7 & RAO do not have internal pull- 
up resistors. This is because there are 
actually three possible settings for 
each link: position 1, position 2 or no 
link installed. This allows the micro 
to sense each possible setting, as de- 
scribed below. 

In operation, the software running 
in IC1 goes through a routine to deter- 
mine which ofthe three link positions 
is selected for each port. In the case of 
RA4, for example, the micro does this 
by initially setting RA4 as an output 
and driving it high. The RA4 pin is 
then set as an input and read. 

If the input is read as a low, this 
means that link LK1 must be in posi- 
tion 2 since it's being pulled to ground 
via the 10kQ resistor. 

If LK1 is not in position 2, the RA4 
pin is again set as an output and this 
time driven low. It's then set as an 
input again. If the reading is a high, 
then LK1 must be in position 1 (ie, 
RAA is being pulled high via the 10kQ 
resistor). 

Finally, if LK1 is open, then when 
RAA is driven high, the RA4 input will 
also be read as a high, since the voltage 
will remain stored in the 1nF capaci- 
tor. Similarly, when RA4 is driven low, 
the RA4 input will also read as a low. 

This process is the same for the RA6, 
RA7 and RAO ports. 

Note that, forthe open link position, 
current leakage at the pin can cause the 
input to float at a voltage somewhere 
between the 3V and 0V supply rails. If 
that happens, then the micro will draw 
more current. To prevent this, the RA4, 
RA6, RA7 & RAO pins are normally set 
as outputs, with each output set either 
high or low. Each second, when IC1 
wakes up, these pins are then set as 
inputs and the input level is read. The 
inputisthen set as an output again and 
driven to the level that was just read 
when set as an input. This process 
ensures that the input is always set 
high or low and is not floating. 

Note that ifa jumper link is changed 
from position 1 to position 2 (or vice 
versa), then there will be a momentary 
extra 300A current draw through 
the associated 10kQ resistor until the 
updated reading corrects the driven 
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Rantsilist 


1 double-sided PCB, code 
19111121, 46 x 79mm 

1 front panel label, 75 x 47mm 

1 ABS translucent blue enclosure 
(UB5), 83 x 54 x 31mm 

1 PCB-mount 20mm cell holder 

1 CR2032 3V lithium cell 

1 32.768kHz watch crystal, 
20ppm, 12.5pF loading (Jaycar 
RQ5297, Altronics V1902) (X1) 

5 SPST vertical PCB-mount micro 
tactile switches with 6mm 
actuator (S1-S5) 

1 DIP18 IC socket 

4 jumper shunts (2.54mm pitch) 

4 M3 x 15mm tapped Nylon 
spacers 

4 M3 x 5mm pan-head screws 

4 M3 x 15mm countersunk head 
screws 

8 M3 nuts 

12 PC stakes 


Semiconductors 

1 PIC16LF88-I/P low-power 
microcontroller (note: the ‘L 
version) programmed with 
1911112A.hex 

1 3mm red high-brightness LED 
(20° viewing, 2000mcd or 
similar) (LED1) 

1 3mm green high-brightness 
LED (20° viewing, 1500mcd or 
similar) (LED2) 

1 3mm yellow high-brightness 
LED (20° viewing, 3000mcd or 
similar) (LED3) 

1 3mm blue high-brightness LED 
(15° viewing, 1500mcd or 
similar) (LED4) 

4 1N4148 diodes (D1-D4) 

1 1N4004 1A diode (D5) 


Capacitors 

5 100uF 16V PC electrolytic 
1 100nF MKT polyester 

4 1nF MKT polyester 

2 22pF NPO ceramic 


Resistors (0.25W, 1%) 
4 10kQ 5 1kQ 


output level. This occurs within 1s, so 
the extra power drain is insignificant. 


LED drive 


As stated, power for the circuit 
comes from a 3V cell and this can be as 
low as 2V when the cell is discharged. 
However, some LEDs require a higher 
voltage than this in order to operate at 


BitScope 


Digital + Analog 


Everything in one tiny 2.5" package ! 


Dual Channel Digital Storage Oscilloscope 
with up to 12 bit analog sample resolution 
and high speed real-time waveform display. 


Captures eight logic/timing signals together 
with sophisticated cross-triggers for precise 
multi-channel mixed signal measurements. 


Capture and analyze SPI, CAN, I2C, UART & 
logic timing concurrently with analog. Solve 
complex system control problems with ease. 


Display analog waveforms and their spectra 
simultaneously in real-time. Baseband or RF 
signals with variable bandwidth control. 


Generate an arbitrary waveform and capture 
analog & Elgin signals concurently or create 
programmable logic and/or protocol patterns. 


Record to disk anything BitScope can capture. 
Allows off-line replay and waveform analysis. 
Export captured waveforms and logic signals. 


Protocol Analyzer 


Digital Oscilloscope 


Spectrum Analyzer 


Compatible with major operating systems including 
Windows, Linux & Mac OS X, Pocket Analyzer 

is your ideal test and measurement 

companion. 


bitscope.com/sc 
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(FRONT OF PCB) 


(REAR OF PCB) 


Fig.2: follow this diagram to install the parts on the front and back of the PCB. Note that you must install the parts on 
the front of the PCB first, otherwise you will not be able to fit the LEDs. The LEDs must be stood off the PCB by 4mm 
and this can be done by sliding a 4mm-high cardboard template between their leads when soldering (see text). 


a reasonable brightness. 

Typically, a red LED that’s driven 
with sufficient current to light will 
have 1.8V between anode and cathode. 
Blue LEDs have much more — up to 
about 3.5V. A 3V supply therefore does 
not provide sufficient voltage for driv- 
ing the LEDs, especially as the supply 
drops with cell discharge. 

So, in order to make sure the LEDs 
are flashed with sufficient brightness, 
they are each driven via a voltage dou- 
bler arrangement comprising a 100uF 
capacitor and a diode. This operates 
as follows. 

For LED1, RB3 of IC1 is normally set 
as an input to read the level on switch 
S1. However, when the LED needs to 
flash, RB3 is set as a low output. The 
RB4 pin is then set high and the 100uF 
capacitor is now connected across the 
nominal 3V supply via diode D1 and so 
it charges to about 2.4V (ie, 3V minus 
the 0.6V drop across the diode). 

During this brief capacitor charging 
period, LED1 glows due to the current 
flowing through it, its series 1kQ resis- 
tor and diode D1. Note that we say it 
“slows”, because the red LED voltage 
drop of 1.8V plus the 600mV diode 
drop leaves only 600mV across the 
1kQ resistor, resulting ina LED current 
of just 600A. 

The RB4 output is then taken low. 
When that happens, the positive side 
of the 100uF capacitor goes to OV while 


m) No. Value 
m 4 10kQ 
1kQ 


58 SILICON CHIP 


The 1: kesisi Colar Codes 


the negative side is pulled about 2.4V 
below the OV supply and diode D1 is 
reverse biased (ie, no diode current 
flow). As a result, the LED and its 
series 1kQ resistor are now connected 
between +3V (ie, the positive supply) 
and -2.4V, or a total voltage of 5.4V. 

Subtracting the 1.8V LED forward 
voltage leaves 3.6V across the 1kQ 
resistor, giving a LED current of 3.6mA 
for a brief period until the 1004F ca- 
pacitor discharges. The LED is there- 
fore driven with sufficient current to 
flash brightly. 

Note that we do not allow the ca- 
pacitor to fully discharge while RB4 
is low, otherwise the capacitor will be 
reverse charged via LED1 and the 1kQ 
resistor. Consequently, RB4 is taken 
high some 5ms after the capacitor is 
allowed to discharge and RB3 is again 
set as an input. 


Blue LED drive 


The other LEDs are driven similarly. 
However, there are some differences, 
especially for the blue LED (LED4) 
which has a nominal 3.5V drop when it 
is lit. That means that the LED current 
will be low and so it will not generally 
have much brightness while ever the 
100uF capacitor is charging. 

The low current also means that to- 
wards the end of charging cycle, there 
is minimal current through diode D4. 
This low current results in a lower 


4-Band Code (1%) 
brown black orange brown 
brown black red brown 


voltage drop across D4 and so this al- 
lows the capacitor to charge closer to 
the +3V supply. 

The voltage doubler therefore drives 
the blue LED at a slightly higher volt- 
age than that applied to the red LED 
and this compensates to some extent 
for the greater forward voltage of the 
blue LED. 

Note also that when the 3V cell is 
discharged to 2V, the LED current is 
further reduced. However, the LEDs 
all still flash with adequate brightness 
due to the voltage doublers. 


Supply filtering 

As shown on Fig.1, the 3V supply 
rail from the lithium cell is bypassed 
using a 100uF and 100nF capacitors. In 
addition, diode D5 is connected with 
reverse polarity across the cell. This 
conducts and protects IC1 if the cell 
is inserted incorrectly into its holder 
or if the holder is soldered to the PCB 
the wrong way round. 


Construction 


The assembly is a snack with all 
parts mounted on a double-sided PCB 
coded 19111121 and measuring 45.7 


abley2-aGapacitomoodes: 


Value uF Value IEC Code EIA Code 
100nF O.1uF 100n 104 
1nF 0.001 nF in 102 
22pF NA 22p 22 


5-Band Code (1%) 
brown black black red brown 
brown black black brown brown 
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1: Alternate Now 
2: Alternate Next 


Open: Weekly 
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Make sure that all polarised parts (LEDs, IC, diodes and electrolytic capacitors) are correctly orientated when fitting 
them to the PCB. The PC stakes for links LK1-LK4 are soldered at the rear of the PCB (see text) 


x 79mm. As shown in the photos, this 
is housed in a UB5 plastic enclosure 
measuring 83 x 54 x 31mm. A front 
panel label measuring 75 x 47mm is 
affixed under the case lid and is visible 
through the translucent blue plastic. 

Start by checking the PCB for any 
faults such as shorted tracks, undrilled 
holes and incorrect hole sizes. The 
PCBs supplied by SILICON CHIP Part- 
shop and from the kit suppliers are 
double-sided, plated through, solder 
masked and screen printed. These are 
ofhigh quality and are unlikely to have 
any defects. 

Having checked the PCB, sit it on the 
base inside the case and mark out the 
four corner hole mounting positions. 
Drill these out to 3mm in diameter. 
If you are using countersunk screws, 
these holes should be countersunk 
on the outside of the box using an 
oversize drill. 

An M3 x 15mm screw is then insert- 
ed into the box (ie, from the outside) 
and secured in place using an M3 nut. 
That done, a second M3 nut is fitted 
to each corner mounting screw and 
then a 15mm tapped Nylon spacer 
(see photo). That should produce an 
overall spacer height of 19.5mm above 
the base of the case. 

Fig.2 shows the parts layout on the 
PCB. The top (front) side accommo- 
dates the switches, LEDs and diode D5, 
while the remaining parts, including 
the PIC micro, diodes D1-D3, the cell 
holder and 12 PC stakes (for the LK1- 
LK4 links) go on the other side. 

Begin the assembly by installing the 
parts on the front side of the PCB (note: 
you will not be able to install the LEDs 
if the 1kQ resistors on the underside 
are installed first). Make sure that 
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diode D5 is correctly orientated and 
that itis a 1N4004. Make sure also that 
switches S1-S5 all sit flush against the 
PCB before soldering their leads. 

Once these parts are in, you can in- 
stall the LEDs. These must go in with 
their bodies 4mm above the PCB and 
that’s done by placing a 4mm strip of 
cardboard between their leads as they 
are each soldered into position. Be sure 
to fit the correct colour in each location 
and check that each LED is installed 
with its cathode (shorter lead) towards 
its adjacent switch. 

If you are not sure which LED is 
which (ie, they have clear lenses), 
most multimeters will drive a LED on 
the diode test setting. The red, yellow 
and green LEDs should light on this 
test (provided they are orientated cor- 
rectly) but the blue LED may not light 
due to its higher forward voltage drop. 

Once the LEDs are in, you should 
find that their tops are 9.5mm above 
the PCB. This ensures that they later 
protrude through the front panel. 

Now that all the parts on this side are 
in place, flip the PCB over and install 
the parts on the other side, starting 
with the resistors and diodes D1-D4 
(all 1N4148). Table 1 shows the resistor 
colour codes but you should also check 
each one using a digital multimeter as 
it is installed, as some colour can be 
hard to read. 

Note that the 1kQ resistors are raised 
slightly above the PCB, so that they 
clear the soldered pads of the LEDs. 

The remaining parts can now be 
installed. A socket is used for IC1 and 
this is orientated with its notched end 
towards diode D4, as shown. The four 
100uF electrolytic capacitors and the 
cell holder must also be orientated cor- 


rectly. Check that the cell holder sits 
flush against the PCB before soldering 
its leads. Crystal X1 can go in either 
way around. 

The 12 PC stakes go in the LK1-LK4 
positions, with the longer end of each 
stake inserted from the rear of the PCB. 
These PC stakes are also soldered at 
the rear of the board. That way, the 
jumper shunts can be installed on the 
top of the board and pushed all the way 
down so that they sit flush against the 
board’s surface. 

Next, push the programmed mi- 
crocontroller into its socket, making 
sure that it is orientated correctly and 
that all pins go into the socket. The 
3V cell can then be fitted. Wipe both 
faces of the cell with a clean piece of 
cloth or tissue before pushing it into 
the holder and avoid touching the cell 
with your fingers (the oily film left by 
finger marks on the insulation between 
positive and negative terminals can 
cause leakage current, thereby reduc- 
ing the cell’s life). 


Final assembly 

Once the PCB is completed, it’s 
simply installed in the case with the 
LEDs and switches facing upwards and 
secured using four M3 x 6mm screws. 

That done, the front panel label 
can be downloaded from the SILICON 
CHIP website (www.siliconchip.com. 
au). It's available as a PDF file and 
this should be opened and printed 
out on photographic paper or plain 
white paper. 

Having done that, trim it to size, 
then place it in position inside the lid 
and use itas a drilling template for the 
LEDs and switches. The LEDs require 
3mm holes while the switches require 
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Fig.3 (above): this front-panel artwork can be used as a drilling temp ate fe 
either be copied or downloaded from the SILICON CHIP website and printed out. Th 
right shows the M3 x 15mm standoffs and the two extra M3 nuts at each corner mounting pd sition. 


3.5mm holes. Drill small pilot holes 
first (eg, using a 1mm drill) before 
enlarging them to the correct size. 

Alternatively, you can use wad 
punches to make the holes if you have 
a set of these. 

Finally, the label can be affixed to 
the inside of the lid using a few spots 
of neutral-cure silicone. 


Programming the schedule 


The Garbage and Recycling Re- 
minder is set (or programmed) for the 
collection days and weeks using links 
LK1-LK4 and the five switches. 

Note that this programming should 
not be confused with the software file 
(1911112A.hex) that’s programmed 
into the PIC (IC1). You can either pro- 
gram the PIC yourself (the software is 
available on the SILICON CHIP website) 
or you can purchase a programmed 
PIC from the SILICON CHIP Partshop. 
Similarly, a programmed PIC will be 
supplied if you buy a complete kit of 
parts (if available). 
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Now let’s see how the reminder 
schedule is programmed. The first step 
is to install the appropriate jumper 
link for each reminder LED. LK1 is 
for LED1, LK2 is for LED2, LK3 is for 
LED3 and LK4 is for LED4. A jumper 
in position 1 selects a fortnightly re- 
minder period, with the LED flashing 
on alternate weeks starting with the 
current week. 

Position 2 also selects a fortnightly 
reminder cycle but starting on the next 
week. And finally, leaving the jumper 
link out selects a weekly reminder 
cycle (in that case, the jumper can be 
stored by placing it over only one of 
the pins). 

For example, if you want LED1 to 
flash weekly, leave out the jumper 
for LK1. If you want LED2 to flash 
fortnightly starting with the current 
week, install a jumper on LK2 in posi- 
tion 1. And if you want LED3 to flash 
fortnightly starting with the next week, 
install a jumper on LK3 in position 2. 

Note: for monthly collections, select 


The front panel 
label sits inside 
the lid of the 

translucent blue 
case. The unit is 


current drain, 


with a battery 
life of up to three 
years. 


the weekly option and then refer to 
the collection calendar for the correct 
week day. 

If you don't have four separate 
bins, then you will want to disable 
one (or more) of the LEDs to prevent 
confusion. In that case, the jumper 
position for that LED is not important 
since we disable it with the schedule 
programming. 

The next step in the schedule pro- 
gramming is to wait until the exact day 
and time you want the reminder LEDs 
to start flashing. If you have collec- 
tions on different days, then this can 
be sorted out later on. Just choose the 
main collection day. 

The next programming steps involve 
using the pushbutton switches. There 
are two basic types of switch actions. A 
long press for six seconds or more is for 
programming the weekly/fortnightly 
reminder sequence. A shorter press 
for at least one second is for clearing 
or disabling the reminder LEDs. 

It's just a matter of following this 

simple step-by-step procedure: 
Step 1: at the correct time, press and 
hold the program button (labelled 
“Clear All/Program"). After about six 
seconds, the LEDs selected for the 
“Weekly” and “Alternate Week Now” 
fortnightly reminders will flash once, 
one after the other. Then the LEDs se- 
lected for the “Weekly” and the “Alter- 
nate Next” fortnightly reminders will 
flash in sequence and this particular 
sequence will then be repeated. 

The entire cycle will then be repeat- 
ed while ever the Clear All/Program 
button is held down. This confirms 
which LEDs flash on successive weeks. 
Step 2: to prevent one LED from flash- 
ing, continue pressing the Clear All/ 
Program button and then press and 


siliconchip.com.au 


hold the switch associated with the 
LED to be disabled. The LED will ini- 
tially glow ata brightness that depends 
on the cell voltage. Wait until the LED 
briefly flashes at a greater brightness, 
then release its switch. The LED will 
now be disabled and will be prevented 
from flashing (unless the unit is pro- 
grammed again with the Clear All/ 
Program button as described above). 
Step 3: release the Program button. That 
will start the Recycling And Garbage 
Reminder which will now flash the 
appropriate LEDs to indicate the bins 
for the current week. 

Once the bins are out, the LEDs can 
all be cleared by pressing the Clear 
All/Program switch for a 1s period 
(ie, press and wait until all the LEDs 
have flashed). Note: do not press this 
switch for more than about 5s or you 
may end up reprogramming the unit 
to start at this time and day. 

Alternatively, individual LEDs can 
be cleared by pressing the switch as- 
sociated with that LED until it flashes. 
If any LED is not cleared, it will be 
automatically cleared after 18 hours. 

If your bins are all collected on the 
same day, then that completes the 
programming procedure. However, 
if you have a bin that’s collected on 
a different day or want to make other 
changes, you need to carry out a few 
additional steps. 

As mentioned previously, you can 
swap the week, change the reminder 
day for a particular LED and shift the 
reminder starting time forwards or 
backwards in 15-minute steps. These 
alterations must be done outside of the 
18-hour reminder period. If you are 
not sure if you are out of the reminder 
period (because the LEDs were each 
cleared individually), simply press 
the Clear All/Program button for 1s 
to clear the 18-hour reminder timer. 

Here’s how the make the changes: 
Changing days: to change the day for 
any LED, press and hold the switch 
for that LED for six seconds. The LED 


will then flash. Release the switch after 
a single flash for a single day advance 
or keep holding the switch for more 
days. The LED will flash at a 1s rate 
and the schedule will advance by as 
many days as the LED flashes. 

The advance can be up to 13-days 
ahead, with the 14th day returning to 
the original setting. 

Changing weeks: if you want to swap 
the weeks on which the alternate- 
week LEDs flash, this can be done by 
simultaneously pressing the two inner 
switches, S2 & S3. LEDs 2 & 3 will 
then each flash once to acknowledge 
the change in week. Essentially, this 
moves the cycle forwards by one week. 

The week is only swapped once 
for each switch pressing. To change 
the week again, the switches need to 
be released for a second or more and 
then pressed again. 

Forward time adjustment: the starting 
time can be adjusted forwards (ie, 
so that the flashing reminder starts 
earlier) by simultaneously pressing 
switches S3 & S4. This will case LED4 
to flash at a 1s rate and the timer will 
move forwards by 15 minutes with 
each flash. 

Backward time adjustment: pressing S1 
& S2 at the same time moves the re- 
minder time backwards. In this case, 
LED1 flashes at a 1s rate and the timer 
moves backwards by 15 minutes with 
each flash. 

Note that while the forward time ad- 
vance can be incremented by as many 
15-minute intervals as required, this 


Here's another 
view of the 

completed PCB 
from the front. 


Links LK1-LK4 
along the top 
edge set the flash 
cycle for each 
LED (see text). 


is not true for the backwards setting. 
In this case, to delay the reminder, 
the timing is paused by 15 minutes 
for each backward timing adjustment. 
This pause *delay" is limited to a 
maximum of 4 hours and 15 minutes. 

In addition, any timer pausing is 
cleared each time a forward time ad- 
justment is made. 


Alternative reminders 

Finally, if you are part ofthe “i-gen- 
eration" (or aspire to be), you may 
prefer to use a smartphone app instead 
of building this unit. For example, a 
Garbage Can Reminder App is avail- 
able from the Apple App Store and is 
suitable for iPhone, iPad and iTouch 
products. You enter the collections 
days into the calendar application 
and you are then reminded of the day 
-see https://itunes.apple.com/au/app/ 
garbage-can-reminder/id542396945? 

Alternatively, your local council 
may offer a free smartphone applica- 
tion for their garbage and recycling 
collections. For example, Randwick 
council in NSW has an app available 
at http://www.randwick.nsw.gov.au/ 
Your Council/Whats happening/my- 
RANDWICK app/index.aspx 

Log onto your local council's web- 
siteto see ifthey offer anything similar. 

Of course, an app only works if your 
smartphone is switched on or you 
haven't left it in the car or upstairs. 
We think that placing the Recycling 
and Garbage Reminder on a shelf in 
the kitchen is more effective. SC 
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Available Aust. only. Price: $A14.95 plus $10.00 p&p per order (includes 
GST). Just fill in and mail the handy order form in this issue; or fax (02) 9939 
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Y t ago if you wanted to listen 
to AM or FM radio, there was 

a host of hifi AM/FM stereo 
tuners available. These days that has 
been whittled down to just a few and 
even then they don't receive DAB+ 
broadcasts. 

And what if you want a DAB« ra- 
dio but you also want to receive AM 
broadcasts on the same unit? You will 
find there is very limited choice. And 
what if you want internet radio as well? 
The only solution that we know of is 
the Marantz NA7004. 

It is odd, isn't it, that DAB+ is sup- 
posedly a high quality broadcast 
medium but few amni 
DAB+ radios availa- 


— —qarantz 
e 
E9 internet 


s 


is only available in the major cities 
and even then its reception is patchy. 

So if you do purchase a DAB+/FM 
radio, it may work in your present lo- 
cation but there is no guarantee that it 
will work OK if you move elsewhere. 
Ifit doesn’t work, not only will you not 
be able to listen to DAB+, you will also 
miss out on the AM stations which are 
now all available via DAB+. 

But why confine yourself to DAB+, 
FM and AM when there are thousands 
more stations available via the internet? 
And why stop there? Just as in your car, 
you will probably also want the ability 


ble in Australia have 
any pretensions to 


to play music stored on flash drive in 
a variety of formats. 

Which is why we are reviewing 
the Marantz NA7004 Network Audio 
Player. This model has been available 
for over a year now and has the same 
styling and build quality as other audio 
equipment in the Marantz range. It is 
quite a large unit, measuring 441 x 106 
x 354mm and it weighs 6.5kg which is 
quite a lot for what is basically a tuner. 

To be fair though, itis a lot more than 
just a basic tuner. 

Its appearance is very similar to other 
Marantz equipment, such as the model 


high sound quality. 
Even fewer still will 
let you listen to AM 
as well. 

Of course, DAB+ 
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ATTENTION 


CD6003 which we reviewed in 
June 2011. 

Let’s start with the rear pan- 
el, which is far busier than any 
old FM/AM tuner. Yes, there 
are antenna sockets for AM 
(via a supplied loop antenna) 
and FM (75Q coax), as well 
as DAB+ (F61). But there are 
also sockets for ethernet (for 
internet radio), RS232, RCA in 
& out and flasher in (for remote 
control functions), analog (R 
& L) outputs, digital (SPDIF), 
M-X port (for Bluetooth), USB 
(for PC connection) as well as 
the 2-pin IEC power input. 

The front panel is quite sim- 
ple by contrast. It has a USB 
socket for connection of an 
iPod or other player or a flash 
drive, and a 6.5mm jack socket 
for stereo headphones. There 
is a central dot matrix display 
and four playback buttons. 
To the right of the display is 
another group of buttons, in- 
cluding one marked “M-DAX”. 

What is M-DAX? It is Ma- 
rantzs Dynamic Audio eX- 
pander which calculates the 
amount of high frequency information 
typical file compression formats re- 
move and then restores it to improve 
the fidelity when playing back MP3 or 
WMA music files. 


We take the lid off... 


Inside the NA7004 is a revelation 
too, since this is such a complex unit. 
As well as tuner modules for FM/AM 
and DAB+, there is an interface board 
for the ethernet connection and a very 
large board carrying a bunch of VLSI 
SMD chips and the complex power 
supply. The main power supply is 
conventional (not switchmode) and 
there is a tiny supply which provides 
the standby function. Power consump- 
tion is stated as 30W and in standby it 
pulls 400 milliwatts. 

There are also three PCBs for the 
front panel display, headphone output 
and the on/off switch. But the most 
impressive board is that which houses 
the DAC (digital to analog converter) 
circuitry. This is very similar to that 
used in the above mentioned CD6003 
player and it carries Marantz's proprie- 
tary HDAM (Hyper-Dynamic Amplifier 
Module) circuits and Current Feedback 
topology. Apart from the Cirrus CS4398 
DAC chip itself, all the circuitry is 
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discrete componentry. 

We were very impressed with this in 
the CD player and we remain that way. 
So even if you never used this unit as 
tuner (unlikely) you could use it as a 
first class DAC for decoding any digital 
audio source. It does that job extremely 
well. It will handle linear PCM signals 
with a sampling frequency of 32kHz, 
44.1kHz, 48kHz, 64kHz, 88.2kHz, 
96kHz, 176.4kHz and 192kHz, ie, just 
about every audio sampling frequency 
available. 

Mind you, you cannot feed in other 
PCM signals such as Dolby Digital, 
DTS, AAC etc as they will only result 
in excessive noise from the analog 
outputs. 

We have to say that the specifications 
forthe AM and FM tuner modes are less 
impressive: the AM is quite ordinary 
and the FM is adequate but not up to 
the very high standards for FM recep- 
tion that were available from Marantz 
and other fine Japanese tuners in the 
past. Sensitivity for 30dB quieting is 
only 9uV (IHF) and mono signal-to- 
noise ratio is quoted as 65dB. This isa 
far cry from the days of yore when you 
could expect stereo S/N ratios of 65dB 
and mono of up to 80dB from the very 
best FM tuners. 


The amount of circuitry inside is far in excess of what you would expect with any normal 
tuner. Not only is this a universal tune, it can function as a high-performance DAC. 


By contrast, the DAB+ section is 
clearly very good, although we don't 
have the test equipment to verify it. 
Sensitivity is quoted as -90dBm (good) 
and signal-to-noise ratio at -95dB. 
Even better, total harmonic distortion 
is quoted as .025% at 1kHz and chan- 
nel separation is -70dB at 1kHz also. 
So we have a particularly good DAB+ 
tuner here. 

It also works very well when con- 
nected to an iPod or MP3 player, es- 
pecially with M-DAX enabled which 
seems to give the sound quality an 
overall lift. It works well as an internet 
radio too, giving you access to countless 
stations around the world, although a 
WiFi connection would be nice. 

Attemping to describe all the features 
ofthe NA7004 in detail would take far 
more space than we have available. Suf- 
fice to say that the Marantz NA7004 is 
a fine product with a range of features 
that is simply not available from any 
other manufacturer. 

Its recommended retail price is 
$1499 including GST. For further in- 
formation and the rest of the Marantz 
range of high fidelity equipment, con- 
tact the Australian distributor, Qualifi 
Pty Ltd. Phone (03) 8542 1111. Web: 
www.marantz.com.au 


JANUARY 2013 63 


OOO ooo 


CANNINGTON NOW OPEN | 
Our new build it yourself electronics | 
centre is open at 1326 Albany Hwy. | 


New Year! New Gear! 
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| for helmets, bikes etc. Water resistant case Great for tablets! D 2140 | 
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LIMITED 16 Channel UHF 


STOCKS! Wireless Mic Systems 
REDUCED FROM A complete wireless mic 
$199. system with your choice of 

handheld or lapel/beltpack 
mic. * Plugs into existing 
PA systems * Crisp vocal 
reproduction * Ideal for 
clubs, restaurants & 
wedding ceremonies 
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| Bluetooth* Wireless Keyboard For Tablets 

| This compact Bluetooth keyboard can be used with most tablets, 

| smartphones and devices with Bluetooth. In-built rechargeable lithi- 
| um battery («1 month usage). 10m range. 82x206x5.8mm. 

| 
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Super Value 9 Input Audio Mixer! Wireless 5GHz 


Compact & easy to use audio mixer. Fantastic for schools, theatre hi ^m | Optical Mouse 

groups, houses of worship etc. With 5 channels accepting up to 9 od | Latest 5GHz model for reduced 
input sources. Also features, 3 band EQ, channel volumes, C 8867B Handheld Pack | interference with other peripher- 
crossfader and VU meters. 240V operation C 8868B Beltpack Pack | als. Suits left & right handers. 


| High resolution 1000dpi optical 


sensor. 10m range. Includes ee 
batteries. D 2081 


Create your own 3G internet 


C 0383 X 0600B 
hotspot at home. 
Virtually Rechargeable Simply plug in your USB 3G dongle 
indestructible! i design! (from any provider) for instant 
L + | connection sharing throughout your 
| house. Can be powered directly from 
: Probe Thermometer FM Car Audio Transmitter | your laptop for added portability. 
Redback* Drop Proof Mic Ideal for cars without Bluetooth audio, | 
Super tough grill resists damage, A handy instant read thermometer for kitchen : this FM transmitter sends your tunes to | Turns a 3G internet dongle 
even when dropped onto hard or BBQ use. Also great for labs. Stainless any FM frequency on your car radio. | into a wireless access point 
floors. Ideal for clubs & schools. ‘easy clean’ probe. °C or °F, min/max hold, Features hands free muting when the | for all your devices. 
Includes 5m 3 pin XLR lead. -40°C to +250°C. Includes battery. phone rings. s | 
ss, m 
New 50m rolls. I Nifty Tablet Desk Stand Similar 
Just 80¢ a metre! | Every iPad® owner needs one! brand name 
| Adjustable, universal aluminium versions sell 
L7 | benchtop stand for tablets & e- for over $70 


Readers. A must have for hands 


W 2246 á 4 ae W 2193 | free web surfing, reading 

" — : | recipes and watching movies. 
Quad Screen TV Coax Cat6 Data Cable : High Power PA Speaker Cable | Non-slip rubber feet. 
30m rolls - ideal for DIY home TV Handy 100m size boxes, ideal for Great for making long speaker leads for | "iPad for illustration purposes. 
installs. Low loss for a crystal clear networking the average size house or for live venues or DJ's. Double insulated | 
HD signal. custom patch leads. Grey only, 100m box. with soft outer sheath. Rated to 1800”. x_n 


Our Build It Yourself Electronics Centres... 


» Balcatta WA: 7/58 Erindale Rd » Cannington WA: 6/1326 Albany Hwy 


» Perth WA: 174 Roe St > Auburn NSW: 15 Short St >, Springvale VIC: 891 Princes Hwy 


Ideal for checking 


Great for 
mechanics, 
plumbers 
and installers 
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S 8742 Heavy Duty Ratchet 


Modular Crimper 
With in-built wire stripper 

& cutter! Rugged all steel 
construction designed to 
last a lifetime. A truly pro 
quality tool for crimping 4 to 
8 way modular plugs. Great 
for making custom data 


Professional Grade Function Generator 

Operates as a standard waveform generator with sinusoidal, triangle and 
| square wave outputs. DC offset and symmetry. Adjustable output between 
| 0.03Hz & 3MHz. Plus a 3 MHz counter. Size: 251W x 291D x 91Hmm. 


See Inside Walls, Pipes & Conduits... 


Great for accessing difficult locations such as wall cavities, ceiling 
spaces, pipework & industrial machinery. Requires 4xAA batteries 
for camera. Includes carry case. 


Top of the range! 
T 1571 g 
SAVE 24% T 2748 
Professional 20% | | 
Autoranging DMM Ideal for 
Push button controls for L j field testing 
yne hanc operatio Q 1282 
Multifunction backlit display 
shows date, time, bar graph 5” Carbon Steel Side Cutters 
Q 1542 
& measured reading simulta- Adiustabl Tough carbon steel blades, stay sharp longer. 
neously. « 3 measurements 5 pa s Ideal for cutting solid core wires. 
per second - up to 11 min r different 
surfaces. 


* Resistance, frequency, duty 
cycle, capacitance, continuity, 
AC/DC voltage & current 
ranges * 10A rated 


Pocket Audio Signal Generator 
Contact Free IR Digital 1 t Ea 


* Includes shock proof rubber Thermometer USUS 0 eic. Generates sine 
holster & test leads juided & square waveforms in 46 preset Adjustable Locking Pliers 
! Ideal for measuring frequencies from 20Hz to 150kHz in two U 
S Better than a spare hand! 7" (180mm) locking 
whilst equipment is operating. 0.1 ranges (x1 & x100). Includes test leads & 3 th ted DIOS Roraed'efanl 
accuracy from -20°C to 270°C oscilloscope sync output. 2 year warranty. EDD SEE JAWS: Drop torged steel, 
Q 1071 Includes batteries Requires 9V battery. 
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I - 12 In 1 Ratchet Driver Kit 
i J ’ qum Driver bits are stored inside the handle! Ideal 
6.9 for communications gear, phones, laptops. 
Includes: * Extension bar * #000, #00, #0 
phillips * 1.5, 2 & 2.5mm flat blade * T4, T6, 
Excellent accuracy T7, T8, T10, T15 torx. 
down to +3mm 


Get an accurate distance 
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UNLT® True RMS Benchtop DMM Datalogger “Roadies” Cable Tester measurement in seconds! opa 

Ideal for service departments & circuit development Tests 12 types of leads for conti- This laser tape measure provides an 

Provides true RMS measurement & datalogging. 240V or nuity. Requires 9V battery. Tests: instant 'one touch' measurement - up to Metalwork Made Easy 

battery powered (6xC Cells). * 10A AC/DC œ Freq, to 3.5/6.35mm jack, DIN (3/5/7/8 30m. Plus calculation modes such as Drill holes in sheet metal, aluminium or plastic 
50MHz * Temp -40°C to 1000°C * Software, temp probe, pin), RCA, XLR (3/5 pin), S-Video. add, subtract, pythagorean, square & fast with these handy step drill bits. No need to 
USB/serial leads included * Cat IV 1000V. Speakon & banana leads. cubic measurements. constantly swap drill bits! 4-20mm@. 


Q 1296 T 1526 1-3.2mm* 
T 1527 0.5-2mm? 
| E-Z Squeeze Wire 
I Strippers 
" | Instant wire stripping with a squeeze of your 
3 programmable £ < hand. Jaws have holes to suit various wire sizes. 
Preset outputs ^ m 8221 1-15V 40A á t 
in built! M 8213 1-30V 20A | 10pe bulk buy! 
Pocket Sound Levei Ñ Keep Your Pool 
Laboratory Bench Power Supplies : ocket oun — š oter or Fish Tank Balanced | 
The best powe lies we | ver tested! l ime F ASY This compact pH | T 2327 10 x #0 
programmable preset outputs and adjust is meter provides an instant readout of pH T2328 10x #1 
limiting. * Coarse/fine voltage & current adjustment Measures sound up to 130dB (1.508 levels without fuss! Great for pool or fish Top Notch Driver Bit Packs 
* 5A auxiliary output * High efficiency switchmode design accuracy). Great for live venues, tank owners. pH neutral buffering solution | P bod i 
tallers, pubs etc. Includes battery. p Ë 10pc packs of commonly used (and worn out!) | 
* Precision LED meters. Size: 200 x 90 x 215mm. insi ' . included. | ; i 
| #0 and #1 Philips bits. 50mm length. 
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NESS* Navigator D8x 8 Zone Alarm System 


A breakthrough in price and functionality for touchscreen operated alarm systems. It offers 
an intuitive ‘plain English’ interface with no LED's or LCD icons to interpret - you may not 
even need the manual! Eight alarm zones are provided, plus four auxiliary outputs. These 
could be used to control security lighting, door strikes or CCTV activation. It could even 
control devices such as a pool pump, garage door opener or sprinkler system. Dialler 
function can call up to 2 numbers when alarm is tripped. This can be used with a 
monitoring company or as a personal notification. Includes control box with alarm circuitry, 
keypad, backup battery, mains plugpack, tamper switch & telephone connection lead 


Full colour touch 
screen for easy 
operation & setup 


S 9133A 


| High resolution! 
| 0.001 Lux | 
High Resolution Bullet CCD Camera 
* Fully sealed metal enclosure * Day/night 

* M 9272A plugpack to suit $17.95. 


] 
| 


j 


Weatherproof | 700 Line Resolution 


S 9116C 


PRICE BREAK-THROUGH! ` 
0.01 Lux | 420 line resolution | Sharp* CCD Sensor | 
Colour Ceiling Dome Camera 
* 3-axis adjustable * Low noise * M 9272B 
plugpack to suit $17.95 * 940x85mm 


ot S 9244A 


Video Over Cat5 Sender Pair 

An economical and easy to install solution for 
long cable runs in CCTV. Colour video up to 
300m over Cat5 cable. No power needed. 


^ 


S 8761 


Super compact! 


€ 
í. 
Wireless video for your 
vehicle reversing camera 


ë on t Incredibly easy 
to install. Use anywhere cabling for a camera is 
impractical. 12V power input (use in-line with 
your camera). 


ALTRONICS 
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Replacement Door/Gate 
Remote Control 

Robust replacement for your worn out 
garage door/gate controller. 2 channels 
between 260-500MHz UHF. Battery 
included. Not p 


suitability before purc 


table fc ing. Check 


2 channel 
also available! 


A 1017 


Lost your gate/door remote? 
This Elsema remote control is used 
around Australia for garage doors & 
gates. This replacement can be coded 
for your system in minutes! 200m range 


S 9131 


Car Reversing Camera 

* Hooks up to most in car monitors 

* CMOS sensor * Fits into a number 
plate recess * Just 3cm long * Mirror 
video output * IP65 * 12-15V DC 


‘All In One’ DVR & Monitor Unit 


Provides switching, quad 

processing and recording functions all in 
one. Records up to 4 cameras (at 25 
frames per second max) to an internal 
hard drive - see above. Includes power 
supply & software for Win XP/7. 


$ 9331 


Pick up a great 
clearance deal! 


Camera Hook Up Leads 
Extends audio (RCA), video (BNC) 
and DC (2.1mm) power connections 
up to 20m. All in one solution. 


- Model 


— Du 


| ength| RRP 

| 5m | P6709 | $19.95 | | 
———— TY 
| 10m | P6711 | $24 | 
pea S 

|15m | P | $29. 

[20m| Penis | $3495 | $25 | 
cSd zac Basie saa | 
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S 5159 


Protect Your Rollerdoor 
Add this all metal reed switch to 
your alarm system for protection of 
your garage or car port. Suitable for 
tilt-a-doors and rollerdoors. 


S 5445A 


Weatherproof Mini Strobe 
Blue shroud with 1 watt superbright 
LED. Great for siren boxes. 12V DC. 


Reduce Your Power Bill Today 


Turn appliances on or off by 
remote 

Control each mains socket from a single remote. Reduce 
power consumption around the office by turning off idle 
appliances. Remote includes battery. 


P 8119 


GENLAMP 


High Brightness LED 
240V Lamps 


Fits standard screw 
or bayonet household 
fittings. Warm white, 10 i 
watts (equivalent to a E ou ` 3 
60W incandescent bulb) S< - 


Great for lamps and 
household lighting. X 2283 Bayonet X 2273 Edison Screw 


Energy Saving 
Replacement 
LED Lights 


€ Provides up to 
100,000 hours of life, far more Ñ 
than halogens. See X 2125 for ae 
transformer to suit. 60° beam. 320 
lumens. Can be used with dimmers. 


X 2200E Cool White 
X 2206E Warm White 


Quality MR16 
Light Fittings 
Available in stylish 
silver or white. Both 
models fitted with an X 2001 Sivek, 
adjustable gimbal. X 2002A White 


3 Channel 
Wireless Energy 
Meter 

This wireless home 
energy monitor can log 
power usage on up to 3 EN 


TENE 
mains outlets around the — ! Md, 20% 
house. Includes channel = ~~“ M 
1 plug in sensor & base P 8137 


station. Additional 
sensors sold separately. 
30m range. Displays 
usage in kW/h or $. 


Additional Sensors: 
| P 8138 Channel 2 


1 


| P 8139 Channel 3 


Two FREE Mains Timers (x 8010) 
Reduce even more power use! Valued at $19 


| 
i 
i 


e, aerial anc e dish st protection. 


Cut standby energy usage at your place! 


Allows a master appliance (ie TV) to switch on/off slave 
appliances automatically, such as receiver, DVD etc. 
| Drastically cuts standby power usage. 


Our Build It Yourself Electronics Centres... 


> Balcatta WA: 7/58 Erindale Rd » Cannington WA: 6/1326 Albany Hwy 
» Perth WA: 174 Roe St > Auburn NSW: 15 Short St > Springvale VIC: 891 Princes Hwy 


K 5165 


Silicon Chip 2 x 135W Class AB Amplifier 


(SC Mar-May ‘12) A stunning low distortion, high power stereo amplifier 
designed for superb performance in any 2 channel audio system. It delivers 135W 
RMS per channel into 8 ohms (or 200W RMS into 4 ohms). It utilises two of the 
K 5154 amplifier module kits, plus power supply board, toroid, speaker protector 
kit, heatsinks, input and pre-amp boards & a stylish 2RU all metal chassis. 


Modules also available separately: 
| $85 


|K 5154 135W Amp Module | 


Features: * 135W into 8 Ohm 
or 200W into 4 Ohm 

* Distortion levels around 
0.008% * Includes all parts, 
boards, chassis, heatsinks and 
toroid * A must have for 
serious audio kit builders! 

* 10Hz - 20kHz 


iK 5167 S ‘Speaker Protection Module | $: 
= — t 


| MC5540. Power Transformer _ 


K 6047 


Mains Timer Kit For Fans & Lights. K 6043 
(SC August ‘12) This small module can save 
power by switching off fans or lighting after a 
period between 5s and 1 hour. It can also be 
hooked up to a mains rated push button for a 
timed manual activation. 5A/1250VA max 
rating. Note: must be installed by a licenced 
electrician in most states 


Take the ‘kick’ out of power tools! 
(SC July '12) This handy soft starter kit 
prevents your electric saw, router or other large 
mains-powered hand tool from kicking when 
you squeeze the trigger. Ensures a clean 
accurate cut every time. Max load 10A. 


Dog Blaster Kit 

Keeps your woofer quiet! 

(SC August ‘12) Are barking dogs keeping you 
up to all hours? The dog blaster hooks up to 
high power piezo tweeters (not supplied) and 
outputs an ultra high frequency sound to deter 
dogs from barking constantly. Note: Please use 


responsibly. Excessive use may actually make barking 
worse if the dog gets used to the noise. 


High Energy Ignition Kit 
(SC November ‘12) 

Use it to replace a failed ignition 
module in an older car or upgrade a 
mechanical ignition system when restoring a 
vehicle. It will work with virtually any ignition 
system that uses a single coil. 


K 9555 


Colour MaxiMite Kit 
(SC September ‘12) 

Upgraded with colour VGA 
output, stereo audio synthesiser, real-time 
clock, Arduino compatible connector and 20 
more l/O lines. A powerful programmable 
computer for innumerable logging, monitoring 
and switching projects. Note: SD card not included 


‘Classic-D’ Amplifier Module Kit 
6e November ‘12) A 


This high efficiency, high power 
design is ideal for building into any audio 
amplifier design. Class-D amps are 
commonplace amongst consumer equipment. 
Low distortion <0.01%. Based on the IRS2092 
audio amplifier chip. 


| ~ Original MaxiMites Still Available ] 


Hs 9550 Maximite BASIC SD Computer | 


| [k 5182 Optional Speake 


T e 


IK 9552 Mini Maximite Module | 


Sale Ends January 31st 2012 


Altronics Phone 1300 797 007 Fax 1300 789 777 


Mail Orders: C/- P.O. Box 8350 Perth Business Centre, W.A. 6849 
© Altronics 2012. E&OE. Prices stated herein are only valid for the current month or until stocks run out. All prices include GST and exclude freight and 
insurance. See latest catalogue for freight rates. All major credit cards accepted. 


Resellers: 

WESTERN AUSTRALIA 
ML Communic 
Esperance Communications 


8) 9721 9800. 
_ (08) 9071 3344 


All metal case 
provides a top quality 
finish to your kit! 


VICTORIA 


; (03) 9562 8559 
s (08) 5996 2755 
s Electronic World (03) 9723 3860 

Music Workshop | (03) 5221 5844 
Ds Healesville (03) 5962 2763. 
_ (03) 9555 2545 
- 03) 9931 0845. 
_ (03) 5662 3891 
(03) 9743 1233 
(03) 9873 3555. 
- (03) 9484 0191 
(03) 5678 5361 
(03) 5978 0007 
- (03) 5358 1205 
(02) 6056 5746 


....... Gardner. Electronics. 
- Melton Electronics & Comms. 
| . Semtronics 
Preston Electronics 
- Shorelec | Electrical Wholesale 
— o AV2PC | 
s “David O Jones Mitre 10 
| Exact ‘Computers & Home Ent. 
TASMANIA 


(03) 6231 0111 
(03) 6334 7333 


... Active Electronics 
Active Electronics ` 


Alsoconvertsto į % 


a croaking frog! x Delsound — (07) 3397 8155 
[ Prime Electronics (07) 3252 7466 

. . Pentacom (07) 4032 1710 

Crazy Cricket Drives ‘Em Crazy! ` IT Shop (07) 5309 5943 


(SC Nov ‘11) Have some fun with this 
update of a classic old kit. Hide him in a 
drawer and he starts chirping away madly. 
As soon as he picks up loud noise or light 
he shuts up gp Innisfail 


Cloncurt Access Electronics 
old Coast Prime Electronics 
Hervey Bay Ultra Music 
Leading Edge Electronics 
Access Electronics 
Access Electronics. 
Michael's Electronics 

Solex 


(07) 4742 2590 
(07) 5531 2599 
(07) 4128 2037 
(07) 4061 6214 
(07) 4658 0500 
(07) 4922 1058 


K 5804 


02) 9938 4299 
_ (02) 4990 5971 
(02) 6836 2962 
(03) 5881 3555 
(02) 6558 1600 
(02) 6642 1911 


jt “Cobar Electronics. | 

Wired Entertainment 
Autolec Gloucester 
Downes Electronics 


LED Musicolour Kit 
(SC October '12) 


NN Griffith Systems Plus | (02) 6964 5933 
changing kaleidoscope of colour changing Protronics — (02) 6742 2110. 
in time to the music. Controls up to 16 2 Leading Edge Electronics (02) 6352 3333 
strings of LEDs tuned to individual chmond Candle Power Technologies _ (02) 4571 4699 


.. Oak Flats Electronics 
........Fordray Electronics _ 
Penrith Light and Sound 
Fettel Communications 
. Leading Edge ` 
: _____ Chantronics 
Bourke Street Electronics 
_ Noeledge Systems Piy Ltd 
Wagga Car Radio & HiFi ` 
. Herkes Electrical Supplies ` 


(02) 4256 6120 
(02) 6362 9901 
(02) 4733 3333 
(02) 6581 1341 
.(02) 4987 4909 
02) 9609 7218 
_(02) 6766 4664 
(02) 6551 3622 
(02) 6925 6111 
102) 9319 3133 


frequency bands. Great for Christmas 
lighting or DJ's and parties. 


02) 4297 7373 
Get the most from your solar (02) 4353 1100 
panels with an MPPT charger. 
(SC March ‘12) Delivers optimum charge 
current to your connected batteries via an 
in-built 3 stage charging system (bulk, 
absorption, float). Equalisation feature 
allows you to ensure all cells in a bank are 
equally charged. Suitable for charging 
12V batteries from nominal 12V panels up 
to 120W (can be modified to suit 24V 
systems). Note: this is MKII version of this kit 
published in March 2012 issue of Silicon Chip. 


__Adtronics _ (08) 8212 6212 
Electronics _ (08) 8377 0512 
Aztronics (08) 8349 6340 
_____ Force Electronics (08) 8347 1188 

— “Idyll H Hours Hobbies 8821 2662 
Classic Lights & Electronics — (08) 8391 1133 
. Leading Edge Electronics (08) 8682 4911 


Combined Communications (08) 8942 0644 


+64 3 3434475 
164 3 3543333 


Global PC + 
Global PC 


Please Note: Resellers have to pay the cost of freight and 
insurance and therefore the range of stocked products & prices 
charged by individual resellers may vary from our catalogue. 
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Last month, we explained how our new 12-digit 2.5GHz counter 
works and gave the full circuit details. This month, we describe 
the construction and detail the simple setting up procedure. 


OST OF THE construction work 

involves building the two PCB 
assemblies used in the counter. Before 
building these boards however, note 
that we've made a few changes to the 
circuit published last month in order 
to achieve optimum performance. 
This involves a few component value 
changes plus the addition oftwo extra 
components. 

The details of these changes are 
given in the panel titled "Circuit 
Changes" (towards the end of this ar- 
ticle). This panel should be read care- 
fully before beginning construction. 

As mentioned in Pt.1, most of the 
parts are fitted on a 225 x 175mm main 
PCB which mounts in the lower half of 
the case. The rest of the components 
are for the multiplexed display and 
these go on a second 200 x 50mm dis- 


68 SILICON CHIP 


play PCB mounted vertically behind 
the front panel. The two boards are 
linked by a short 20-way ribbon cable 
fitted with IDC connectors. 


Display PCB 

Start the assembly by building the 
display PCB — see Fig.6. This carries 
the 7-segment displays, the LEDs, 
IC25 & IC26 and all the resistors and 
capacitors on the front. The other side 
carries 23 SMD Mosfets (Q8-Q30) plus 
connector CON6 which is the header 
for the IDC cable. 

The 23 SMD Mosfets on the rear of 
the PCB should be installed first. Note 
that you must use 2N7002 N-channel 
devices for Q8-Q22 and NX2301P P- 
channel Mosfets for Q23-Q30. Don't 
mix them up, or you'll get some very 
strange results! 


You'll need a soldering iron with a 
fine tip, a pair of tweezers and prefer- 
ably a magnifying lamp for this job. 
Start by applying some solder to one 
of the PCB pads and then, using the 
tweezers, slide the device into place 
while heating the solder on the pad. 
That done, check that the part is cor- 
rectly positioned. If not, reheat the 
solder and gently nudge it into place. 

The remaining two leads can then 
be soldered. If you get a solder bridge, 
simply use desoldering braid (or solder 
wick) to clean it up. A dab of no-clean 
flux paste on the bridge beforehand 
will make it disappear a lot more 
quickly and easily. 

Repeat this procedure for all 23 SMD 
Mosfets, taking care to fit the correct 
type at each location. Once these are 
in place, fit CON6 then turn the PCB 
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The LEDs must be mounted with 
their bodies 10mm above the PCB, so 


PCB. The two 100nF MMC capacitors 
and the 100uF electrolytic can then go 


over and solder its pins to the pads on 
the front. Make sure that CONG sits 
flush against the PCB before soldering. 


that they will later protrude through 
their corresponding holes in the front 
panel. This can be done by sliding a 


10mm-high strip of cardboard between 


in, followed by the three 4-digit LED 


the leads when soldering each device 
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The next step is to install the resis- 
tors on the front of the PCB, followed Take care with the orientation of these 


by the 8 x 10kQ SIL resistor array. Be 
(C) pin towards the lefthand edge ofthe 


sure to fit the latter with its common 
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Fig.7: follow this layout diagram to mount the SMD parts on the rear of the main 
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PCB (ie, the parts inside the red box and the red circle). Take care to ensure that 
the transistors, ICs and RFC3 are correctly orientated and note the bevelled end 


on one of IC1’s leads, indicating pin 1. 


When all of these components are in 
place, the display PCB can be placed 
aside while you work on the main PCB. 


Main PCB assembly 


Like the display PCB, the main 
PCB has all of the SMD components 
mounted on one side (ie, the under- 
side) and all of the leaded components 
on the top side. Figs.7 & 8 show the 
assembly details. 

As before, it’s best to install the SMD 
parts on the underside first. Most of 
these SMDs are located inside the red 


Value 
470nF 0.47uF 470n 
100nF 0.1nF 


uF Value IEC Code EIA Code 
474 
100n 104 
O.01uF 10n 103 
0.001nF in 102 
NA 47p 47 
NA 39p 39 


NA 27p 27 


10nF 
1nF 

47pF 
39pF 
27pF 


70 SILICON CHIP 


rectangleatlower left. The only excep- 
tions are transistors Q6 and Q7, which 
are located inside the red circle nearer 
the centre of the board — see Fig.7. 

Take particular care when installing 
IC1, IC2, IC3 & IC4 to ensure that they 
are correctly orientated. In each case, 
pin 1 is identified by an adjacent “dot” 
in the plastic body of the device. IC3 
also has a bevelled corner, while IC1 
has a bevelled end on one lead. 

Once again, you'll need a soldering 
iron with a very fine tip, preferably one 
that is earthed to avoid electrostatic 
damage when you are soldering in the 
active components (IC1-IC4, Q6 & Q7 
and D1 & D2). The iron should also 
be temperature controlled, so you can 
make joints quickly without risking 
heat damage to the component. 

The soldering procedure is much 
the same as for the SMD Mosfets on 
the display PCB. In each case, you can 
hold the device in place using tweezers 
(or even a wooden toothpick) while 
you make the first solder joint, after 
which the SMD should stay in position 


a 
fag o s 
saga 


The view shows the SMD parts inside 
the red box of Fig.7. Ignore the resistor 
just below IC3; this is a modification to 
our prototype and the final PCB now 
has this on the top side. 


while you solder the remaining leads. 
However, if the device has eight or 
more leads, then it’s best to solder two 
diagonally opposite leads initially. The 
device can then be checked for correct 
alignment before the remaining leads 
are soldered. 

Don’t worry too much if you ac- 
cidentally bridge two or more of the 
leads of IC2, IC3 or IC4 together when 
you're soldering them in place. In fact, 
this is almost inevitable. As before, it's 
simply a matter of using the tip ofthe 
iron to push some fine desoldering 
braid against the bridged leads. The 
braid will *suck up" the excess solder 
forming the bridge, while still leaving 
the leads soldered to the PCB pads 
underneath. 

By the way, don't forget to install 
RFC3 which is also an SMD compo- 
nent. It's fitted in the same way as the 
SMD ICs and must also be correctly 
orientated (ie, pin 1 at top right). 

When you have soldered all of the 
SMDs in place (including Q6 & Q7), 
the PCB can be flipped over and the 
leaded components installed. Fig.8 
shows the details. 

Begin by installing the low-profile 
parts first, such as the resistors, diodes 
and zener diodes. The 10 PC stakes can 
then be installed at the test points (TP). 
TP2 is required for calibration, while 
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downloaded in PDF format from the SILICON CHIP website and printed 
out. Start each hole using a small pilot drill, then carefully enlarge it to 


the correct size using a tapered reamer. 
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x“ 13mm DIAMETER 


theremaining test points will make it much easier to troubleshoot 
the unit later on if necessary. 

Trimpot VR1 can now go in (bottom right), followed by RF 
chokes RFC1 & RFC2 and then the non-polarised capacitors 
(including trimcaps VC1 and VC2). Follow with the polarised 
electrolytic and tantalum capacitors, taking care to fit them with 
the correct polarity. 

Next, install connectors CON1-CON4, then pushbutton switches 
S2-S9, power switch S1, the 6-pin ICSP header and the two 2-pin 
headers for LK1 and LK2. CONS, the 20-pin DIL connector, can 
then be fitted. 

Crystals X1 & X2 are next. X1 is located just to the right of IC22 
(the PIC micro), while X2 is located just below VC2 at upper right. 
They can be fitted either way around. 

Once, they're in, install transistors Q1-Q5 and regulator REG1 
(7805). The latter is mounted horizontally on the top of the PCB, 
with a 19mm square finned heatsink underneath to help dissipate 
heat. To install REG1, first bend its leads down through 90° 6mm 
from its body, then secure both it and the heatsink to the PCB us- 
ing an M3 x 6mm machine screw and nut. Do the nut up tightly 
before soldering the regulator's leads to the PCB. 

The main PCB assembly can now be completed by installing all 
the DIL ICs, beginning with IC5 at lower right and then working 
through them in roughly numerical order until you reach IC24 at 
upper left. Be sure to select the correct IC for each position and 
make sure it is orientated correctly and sits all the way down on 
the PCB before soldering its pins. 

By the way, apart from the PIC micro, it's NOT a good idea to 
use DIL sockets for any of the ICs, in the interests of performance 
and long-term reliability. Instead, they should all be soldered 
directly to the PCB pads, like the SMD components underneath. 
Just take the usual precautions to avoid damage from overheat- 
ing or electrostatic discharge. Use an earthed iron tip and always 
solder each IC's Vss and Vdd pins (usually 7 & 14 or 8 & 16, or 
10 & 20, etc) first. 

As stated, the exception is the PIC micro and this should be 
installed in a 40-pin IC socket. That way, if you ever have to 
change it, it will be easy to remove. 

Once all the ICs are in place, the next step is to fit links LK1 
and LK2 provided your PIC has already been programmed (eg, if 
purchased from the SILICON CHIP Partshop). If not, you will first 
have to program it via the ICSP connector (ie, with LK1 & LK2 out). 

The easiest way to do this is to use a Microchip PICkit3 pro- 
grammer, driven from one of your PC's USB ports and using 
Microchip's MPLAB IDE (v8.85 or later) to control the program- 
ming operation. The firmware file required, 0411112A.hex, is 
available for free download from the SILICON CHIP website. 

Once you have programmed the PIC, be sure to fit the jumper 
shunts to LK1 and LK2, so that the PIC will be able to control 
the counter properly when it's fully assembled and powered up. 


Front & rear panels 

A. standard plastic instrument case measuring 256 x 189 x 
83mm is used to house the assembled PCBs. A separate PCB 
(code 04112123) is used for the front panel. This is available 
from the SILICON CHIP Partshop and is supplied with all holes 
drilled (including the display cutout) and screened lettering for 
the labels. This not only saves you from having to accurately drill 
the 26 holes and make the display cut-out yourself but also gives 
a professional finish. 

Alternatively, if you purchase a complete kit, a punched plastic 
panel with a printed label will be supplied. 

By contrast, the rear panel has just two holes and these can 
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This is the view inside the completed 2.5GHz frequency counter, from the rear. All the parts fit on the main and 
display PCBs and these are linked together by a short IDC cable (see Figs.10 & 11). Power comes from a 9-12V DC 
1A plugpack supply. 


be drilled using the template shown 
in Fig.9. This template can either be 
copied direct from the magazine or it 
can be downloaded in PDF format from 
the SILICON CHIP website and printed 


out. Use a small pilot drill to start the i M3 x 6mm 

holes, then carefully ream them to size a SCREWS 

using a tapered reamer. SPACERS : IDC RIBBON 
Once these holes have been made, | ut CABLE 


download and print out the rear-panel 
label from the SILICON CHIP website. 
This can then be laminated and at- 
tached to the rear panel using silicone 
adhesive, after which the holes can 
be cut out using a sharp hobby knife. 

The next step is to fit a 160 x 30mm 
piece of 1mm-thick clear acrylic sheet 
over the front-panel display cut-out. 
This should be fitted from the rear 
and can be held in place by applying | 
athin smear ofsilicone sealant around : 1 
the outside edge before attaching it to 
the panel. 

The front and rear panels can now 
be attached to the main PCB. That's 


Fig.10: the mounting details for the two PCBs. The display PCB is attached 
to the front panel using M3 x 12mm tapped spacers and eight M3 screws 
(note the different lengths for the screws at each end of the spacers). This 


à - : PCB assembly is then connected to the main PCB via a 20-way IDC cable 
done by first removing the mounting (see Fig.11 for details). 


nuts from CON1 & CON3. Each panel is 
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Dantsaitst 


1 plastic instrument case, 256 x 
189 x 88mm 

1 9-12V DC 1A plugpack 

1 front panel PCB, code 04111123 

1 95mm length of 20-way IDC 
ribbon cable 

2 20-way IDC line sockets 

6 4G x 6mm self-tapping screws 

4 rubber self-adhesive feet 

1 160 x 30mm clear acrylic sheet 
(1mm thick) 


Main PCB 

1 PCB, code 04111121, 225 x 
175mm 

1 8.00MHz crystal, HC-49 (X1) 

1 32.768kHz crystal, DT38 case 
(X2) 

2 47uH RF chokes, axial type 
(RFC1,RFC2) 

1 wideband SHF choke, SMD type 
(Mini-Circuits ADCH-80A+) 
(RFC3)* 

1 40-pin 0.6-inch DIL IC socket 

1 small finned TO-220 heatsink, 
19mm square 

1 SPDT mini toggle switch, 90° 
PCB-mount (S1) 

8 SPST micro tactile switches, 90° 
PCB-mount with 6mm or longer 
actuators (S2-S9) 

2 BNC sockets, PCB-mount 
(CON1, CON3) 

1 SMA reverse PCB socket, 90° 
(CON2)* 

1 2.5mm concentric DC socket, 
PCB-mount (CON4) 

1 6-pin SIL header (ICSP 
connector) 

1 20-way IDC locking header 
(CON5) 

2 2-pin SIL headers 

2 2-way jumper shunts 

10 1mm-diameter PCB stakes 

1 M3 x 6mm machine screw 

1 M3 nut 

1 1kQ mini horizontal trimpot 
(VR1) 


Semiconductors 

1 ERA-2SM+ wideband monolithic 
amplifier (IC1)* 

1 MC12095 ECL microwave 
frequency divider, SOIC (IC2)* 

1 MC10E016 ECL synchronous 
mod-16 UHF counter, PLCC 
(IC3)* 

1 MC10EL32 ECL UHF flipflop, 
SOIC (IC4)* 


SILICON CHIP 


1 MC10116P ECL triple line receiver 
(IC5)* 

1 4060B CMOS counter (IC6) 

3 4518B CMOS dual BCD counters 
(1C7,1C9,1C20) 

2 4093B CMOS quad Schmitt 
NANDs (IC8,IC10) 

1 4012B CMOS dual 4-input NAND 
(IC11) 

1 74AC10 high-speed CMOS triple 
3-input NAND (IC12)* 

2 74ACO00 high-speed CMOS quad 
2-input NANDs (IC13, IC15)* 

1 74AC163 high-speed CMOS 
synchronous mod-16 counter 
(IC14) 

1 74HC160 CMOS synchronous 
BCD decade counter (IC16) 

1 74AC74 high speed dual D-type 
flipflop (IC17)* 

1 74HC00 CMOS quad 2-input 
NAND (IC18) 

2 74HC244 CMOS octal buffer/line 
drivers (1C19,1C21) 

1 PIC16F877A microcontroller 
programmed with 0411112A.hex 
(1C22) 

1 74HC373 CMOS octal latch (IC23) 

1 74HC161 CMOS synchronous 
mod-16 counter (IC24) 

1 7805 +5V regulator (REG1) 

4 BC558 PNP transistors (Q1,Q2, 
Q4,Q5) 

1 2N5485 VHF junction FET (Q3)* 

2 NX2301P P-channel Mosfets 
(Q6,Q7)* 

1 3.3V 1W zener diode (ZD1) 

2 1PS70SB82 very high speed 
Schottky diodes (D1,D2)* 

3 1N5711 Schottky diodes (D3,D4, 
D8)* 

2 1N4148 signal diodes (D5,D6) 

1 1N5819 1A Schottky diode (D7) 


Capacitors 

1 2200uF 25V RB electrolytic 
1 47uF 16V tantalum 

1 47uF 16V RB electrolytic 

1 10uF 16V RB electrolytic 

1 4.7uF 25V tantalum 

1 470nF MKT 

2 100nF MKT 

6 100nF X7R MMC 1206 SMD* 
25 100nF through-hole MMC 
4 10nF X7R MMC 1206 SMD* 
5 10nF through hole MMC 

2 1nF COG MMC 1206 SMD* 
2 47pF NPO disc ceramic 

1 39pF NPO disc ceramic 


1 27pF NPO disc ceramic 
2 6-30pF mylar mini trimcaps 
(VC1,VC2) 


Resistors (0.25W, 1%) 

1 10MQ 2 3600 

1 910kQ 11800 

1 220kQ 11200 

3 100kQ 2 1000 0805 SMD* 
1 22kQ 1820 

1 10kQ 1750 

1 2.2kQ 1560 

3 1kQ. 3510 

16800 1479 0805 SMD* 
9 4700 2270 

14300 


Display PCB 

1 PCB, code 04111122, 200 x 
50mm 

1 20-way IDC locking header 
(CON6) 

4 M3 x 12mm tapped Nylon spacers 

4 M3 x 6mm machine screws 

4 M3 x 5mm machine screws 


Semiconductors 

3 7FB5641AB quad 7-segment 
blue LED displays (DISP1, 
DISP2,DISP3) (Futurlec) 

1 74HC240 CMOS octal buffer/line 
driver (IC25) 

1 4514B CMOS 1-16 latching 
decoder (IC26) 

15 2N7002 N-channel Mosfets 
(Q8-Q22)* 

8 NX2301P P-channel Mosfets 
(Q23-Q30)* 

4 3mm red LEDs (LED1, LED2, 
LED5, LED7) 

7 3mm green LEDs (LED3, LED4, 

` LED6, LEDs8-11) 


Capacitors 
1 100uF 16V RB electrolytic 
2 100nF through-hole MMC 


Resistors (0.25W, 196) 

7 2200 8470 

23 270 

1 10kO SIL resistor array, 8x or 9x* 


Note: the three PCBs (04111121, 
04111122 and 04111123) and a 
programmed PIC microcontroller 
are available from the SILICON CHIP 
Partshop. 


Note: parts marked with a red asterik 
(*) are available from element14 and/ 
or RS Components. 
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the base of the case using six self-tapping screws that go into integral moulded pillars. 


then fitted in place and the connector 
mounting nuts re-fitted. The rear panel 
simply fits over CON3, while the front 
panel not only fits over CON1 but also 
over CON2 and switches S1-S9. 

Do the mounting nuts up finger-tight 
to hold things together, then lower the 
entire assembly into the bottom half 
of the case, with the panels slipping 
down inside the vertical moulded 
channels. Once it’s in place, the as- 
sembly can be fastened down using six 
4G x 6mm self-tapping screws which 
go into integral pillars moulded into 
the case bottom and the connector nuts 
firmly tightened. 


Mounting the display PCB 


With the main assembly in place, 
you're now ready to mount the display 
PGB. This is attached to the rear of the 
front panel using four M3 x 12mm 
tapped spacers and eight machine 
screws — see Fig.10. Note that M3 x 
5mm screws are used to secure the 
spacers to the front panel, while M3 
x 6mm screws are used to secure the 
display PCB to these spacers. 
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Fig.11: follow this 
diagram to make 


up the 20-way IDC 


cable. The cable 


is then used to 


link the main and 


display PCBs as 


shown in Fig.10. 


95mm LENGTH OF 20-WAY IDC RIBBON CABLE 
(15mm LOOP IN CONNECTOR AT EACH END) 


The counter assembly can now be 
completed by making up and fitting 
the short IDC ribbon cable which links 
the two PCBs via CON5 and CONG. 

Fig.11 shows how the IDC cable 
is made up. All you need is a 95mm 
length of 20-way flat ribbon cable plus 
the two 20-way IDC connectors. A 
small bench vyce can be used to clamp 
the connectors in position if you don't 
have an IDC crimping tool. 


Don't forget to fit the locking bar to 
each connector after crimping. The 
completed IDC cable is then used to 
linkthe two PCBs, as shown in Fig.10. 


Set-up and adjustment 
With the cable in place, the counter 
can now be powered up and adjusted. 
Begin by connecting a 9-12V 1A DC 
plugpack supply to CON4 and then 
switch on using power-switch S1. You 
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Since publication of Pt.1 last month, we've changed a few component values 
and added two extra components, in order to achieve the highest possible per- 
formance from the counter. The details are as follows: 


(1) The capacitor in parallel with the 100kQ resistor in the channel A input divider 
has been increased from 22pF to 47pF. 


(2) The 100uF electrolytic capacitor in parallel with the 10nF capacitor at Q3's 
source has been changed to a 47uF tantalum. 


(3) The resistors connecting pins 2 & 3 of IC5a to ground have been changed 
from 4700 to 3600. 


(4) The resistor between pins 15 & 4 of IC5 has been changed from 1kO to 6800. 


(5) A 100nF MKT capacitor has been added as a supply bypass between pins 1 
and 16 of IC5 and ground. 


(6) A 56Q resistor has been added between pin 4 of IC2 (and pin 27 of IC3) and 
the 43V (VL) supply line of the channel B prescaler. This is not shown in the photo 
of the prototype but is included in the final version of the PCB. 


(7) To make it easier for the PIC's clock oscillator to be adjusted to exactly 8.OOOMHz 
with almost any crystal, the NPO ceramic capacitor between pin 14 of IC22 and 
ground has been increased from 22pF to 39pF. Similarly, the capacitor in parallel 


with trimcap VC1 has been increased from 18pF to 27pF. 

(8) Tests with a number of 32.768kHz crystals in the internal timebase oscillator 
(IC6) have shown that, in some cases, it may be necessary to increase the fixed 
NPO ceramic capacitor from 39pF to 47pF, in order to achieve calibration. 


should immediately be greeted with 
the message “SILICON CHIP” on the 
7-segment LED displays. In addition, 
the following indicator LEDs should 
light: LED4 (CHANNEL A), LED8 (1s 
GATING) and LED2 (FREQUENCY Hz). 
The 7-segment displays should now 
show the initial message for a second 
or so but then change to display just 
“0.” on the extreme righthand digit, 
indicating that there is currently no 
input to channel A of the counter. 

If the display shows something 
other than “0.” this simply means 
that trimpot VR1 needs adjustment. 
In that case, use a small screwdriver 
to tweak VR1 in one direction or the 
other, until you get a zero display. 
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Normally, this will be with VR1 set to 
about its midway position. 

Next, check the DC voltage at the 
output (rearmost) pin of REG1. It 
should be very close to +5.00V. You 
should also find this voltage at pins 1 
& 16 of IC5, at TP3 and also pins 11 & 
32 of PIC micro IC22. 


Frequency calibration 


Finally, you need to make two more 
adjustments involving trimcaps VC1 
and VC2, which are used to calibrate 
the counter's internal timebases. VC1 
adjusts the PIC micro's main 8MHz 
clock frequency from which the “11s” 
period counting timebase pulses are 
derived, while VC2 adjusts the fre- 


You’ll need the GPS- 
Based Frequency 
Reference (SILICON 
Cup, March-May 
2007) to accurately 
calibrate the unit (or 
some other accurate 
1pps signal source). 
We also intend to 
describe a low-cost 
GPS 1pps reference in 
the near future. 


quency of the internal 1Hz timebase. 

To make these adjustments, you'll 
need a 1pps (ie, 1Hz pulses) signal 
from an accurate source like the GPS- 
Based Frequency Reference (SILICON 
CHIP, March-May 2007). Here's the 
procedure: 

Switch the counter into its Period 
mode by pressing S4 and holding it 
down for half a second or so until 
LED6 lights. Then connect the accurate 
1Hz signal from your GPS source to 
the counter's channel A input. This 
should give you a display of close 
to “1000000”, which is the period of 
the 1Hz signal in microseconds. If the 
reading is slightly above or below this 
figure, carefully adjust VC1 until the 
reading is “1000000”. 

The 1MHz “period clock” that 
you’ve just calibrated is now used to 
adjust VC2, to calibrate the counter’s 
internal timebase. To do this, press 
S4 again and hold it down until LED6 
goes out, showing that the counter has 
switched back to frequency mode. 

Next, disconnect the GPS 1Hz signal 
from the Channel A input and instead 
connect a short coax test lead with 
insulated clips at its free end. Then 
connect the “live” clip of this cable to 
TP2 at the rear centre of the counter’s 
main board (ignore the “earthy” clip). 

After making sure that LED7 is off 
(indicating that the counter is using its 
internal timebase), you should again 
get a reading that's close to “1000000”, 
corresponding to the 1MHz “period 
measurement” clock. If the reading 
you get is slightly above or below 
this correct figure, carefully adjust 
VC2 until the reading does become 
“1000000”. 

This is using the default gating time 
of 1s, by the way. If you wish, you 
can switch to the 10s gating time by 
pressing S7 until LED9 lights. This 
will allow you to adjust VC2 until you 
get a reading of “1000000.0”, which 
is about as accurate as it’s possible to 
adjust the internal timebase. 

Your counter will now be correctly 
set up and calibrated. All that remains 
is to fasten the top half of the case in 
position and the counter is ready for 
use. 

Finally, if you don’t have access to 
the GPS-Based Frequency Reference, 
just set VC1 & VC2 to mid-range for 
the time being. We plan to describe a 
low-cost GPS-based 1pps reference in 
the near future, so this can be used for 
calibration at a later date. SC 
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WANT TO SAVE 10%? Siticon Cuip (PRINT EDITION) 
SUBSCRIBERS! AUTOMATICALLY QUALIFY FOR 
A 10% DISCOUNT ON ALL BOOK PURCHASES! 


("Does not apply to website orders) 


A great aid when wrestling with applications for the PICAXE - 
series of microcontrollers, at beginner, intermediate and advanced 
levels. Every electronics class, school and library should have a copy, 
along with anyone who works with PICAXEs. 300 pages in paperback 


PIC IN PRACTICE 


by D W Smith. 2nd Edition - published 2006 $60.00 

FA Based on popular short courses on the PIC, for professionals, students and 
SEA teachers. Can be used at a variety of levels. An ideal introduction to the world 
of microcontrollers. 255 pages in paperback. 


= PIC MICROCONTROLLER - your personal introduc- 


PES tory course By John Morton 3rd edition 2005. $60.00 
A unique and practical guide to getting up and running with the PIC. It as- 
M sumes no knowledge of microcontrollers — ideal introduction for students, 
teachers, technicians and electronics enthusiasts. Revised 3rd edition 
focuses entirely on re-programmable flash PICs such as 16F54, 16F84 12F508 and 
12F675. 226 pages in paperback. 


OP AMPS FOR EVERYONE 


së" By Carter & Mancini - 3RD EDITION $100.00 
Substantially updates coverage for low-speed and high-speed applications, 
and provides step-by-step walk-throughs for design and selection of op 
amps. Huge 648 pages! 


= PROGRAMMING 32-bit MICROCONTROLLERS 


INC By Luci di Jasio (2008) $79.00 

=, oubtitled Exploring the PIC32, a Microchip insider tells all on this powerful 
PIC! Focuses on examples and exercises that show how to solve common, 
real-world design problems quickly. Includes handy checklists. FREE CD-ROM includes 
source code in C, the Microchip C30 compiler, and MPLAB SIM. 400 pages paperback. 


SES USING UBUNTU LINUX 
] by J Rolfe & A Edney — published 2007 $27.00 


2 Jed = Ubuntu Linux is a free and easy-to-use operating system, a viable alterna- 
as.) tive to Windows and Mac OS. Introduces Ubuntu, tells how to set it Up, 

covers the various Open Office applications and gives troubleshooting 
hints and tips. Highly recommended. 222 pages in paperback 


DVD PLAYERS AND DRIVES 


A by K.F. Ibrahim. Published 2003. $71.00 

"3 A guide to DVD technology and applications, with particular fo- 
cus on design issues and pitfalls, maintenance and repair. Ideal 
for engineers, technicians, students of consumer electronics 
and sales and installation staff. 319 pages in paperback. 


ELECTRIC MOTORS AND DRIVES 


By Austin Hughes - Third edition 2006 $51.00 

J Intended for non-specialist users of electric motors and drives, 
filling the gap between academic texts and general "handbooks". 
Explores all of the widely-used modern types of motor and drive 
including conventional & brushless DC, induction motors, step- 
pers, servos, synchronous and reluctance. 384 pages, soft cover. 


AC MACHINES 


By Jim Lowe Published 2006 $66.00 

sea Applicable to Australian trades-level courses including NE10 AC Machines, 
NE12 Synchronous Machines and the AC part of NE30 Electric Motor 
Control and Protection. Covering polyphase induction motors, single- 
phase motors, synchronous machines and polyphase motor starting. 160 
pages in paperback. 


; = "The Bible’ on audio power amplifiers. Many revisions and 


Input Processing and Auxiliarly Subsystems. Not cheap and not a book 
for the beginner but if you want the best reference on Audio Power Amps, 
you want this one! 463 pages in paperback. 


_ SELF ON AUDIO 


SERES. by Douglas Self 2nd Edition 2006 $69.00 


A collection of 35 classic magazine articles offering a dependable methodol- 


sees OGY for designing audio power amplifiers to improve performance at every 


point without significantly increasing cost. Includes compressors/limiters, 
hybrid bipolar/FET amps, electronic switching and more. 474 pages in paperback. 


SMALL SIGNAL AUDIO DESIGN 


By Douglas Self — First Edition 2010 $88.00 

The latest from the Guru of audio. Explains audio concepts in easy-to-under- 

stand language with plenty of examples and reasoning. Inspiration for audio 
designers, superb background for audio enthusiasts and especially where it comes to 
component peculiarities and limitations. Expensive? Yes. Value for money? YES! Highly 
recommended. 558 pages in paperback. 


— AUDIO POWER AMPLIFIER DESIGN HANDBOOK 


E by Douglas Self — 5th Edition 2009 $81.00 


updates to the previous edition and now has an extra three 
chapters covering Class XD, Power Amp Input Systems and 


PRACTICAL GUIDE TO SATELLITE TV 


By Garry Cratt — Latest (7th) Edition 2008 $49.00 
Written in Australia, for Australian conditions by one of Australia's foremost 
satellite TV experts. If there is anything you wanted to know about setting 


up a satellite TV system, (including what you can't do!) it's sure to be covered in this 
176-page paperback book. 


NEWNES GUIDE TO TV & VIDEO TECHNOLOGY 


=a By KF Ibrahim 4th Edition (Published 2007) $49.00 

It's back! Provides a full and comprehensive coverage of video and televi- 
M sion technology including HDTV and DVD. Starts with fundamentals so is 
ideal for students but covers in-depth technologies such as Blu-ray, DLP, 


Digital TV, etc so is also perfect for engineers. 600+ pages in paperback. 


RF CIRCUIT DESIGN 


| by Chris Bowick, Second Edition, 2008. $63.00 
The classic RF circuit design book. RF circuit design is now more important 
that ever in the wireless world. In most of the wireless devices that we use 


there is an RF component - this book tells how to design and integrate in a very practi- 
cal fashion. 244 pages in paperback. 


PRACTICAL RF HANDBOOK 


RE by lan Hickman. 4th edition 2006 $61.00 
M A guide to RF design for engineers, technicians, students and enthusiasts. 
B Covers key topics in RF: analog design principles, transmission lines, 
4 couplers, transformers, amplifiers, oscillators, modulation, transmitters 
and receivers, propagation and antennas. 279 pages in paperback. 


PRACTICAL VARIABLE SPEED DRIVES & 
POWER ELECTRONICS 
by Malcolm Barnes. 1st Ed, Feb 2003. $73.00 ga 


See 


RUlew 
An essential reference for engineers and anyone who wishes 8227 
to design or use variable speed drives for induction motors. 2003 


286 pages in soft cover. 


BUILD YOUR OWN ELECTRIC MOTORCYCLE 
by Carl Vogel. Published 2009. $40.00 


MOTORCYCU Alternative fuel expert Carl Vogel gives you a hands-on guide with 


iu the latest technical information and easy-to-follow instructions 
~ for building a two-wheeled electric vehicle — from a streamlined 


scooter to a full-sized motorcycle. 384 pages in soft cover. 


$12.00 PER BOOK; _REST OF WORLD $18.00 PER BOOK 


eMAIL (24) OR FAX (24/7) OR  PAYPAL(247) — ggg  PHONE-(95,MonFr) ØR MAIL 
silicon@siliconchip.com.au Your order and card details to Use your PayPal account 


Call (02) 9939 3295 with Your order to PO Box 139 
(02) 9939 2648 with all details silicon@siliconchip.com.au with order & credit card details Collaroy NSW 2097 


(DrjusejtheJhandy[or.dergform[on]P85][ofithis]issue) 


"ALL TITLES SUBJECT TO AVAILABILITY. PRICES VALID FOR MONTH OF MAGAZINE ISSUE ONLY. ALL PRICES INCLUDE GST 


with order & credit card details 


PRODUCT SHOWCASE 


Win an Ultimate Toolkit from element14 


At element14, they recognise that you 
need quality tools to get the job done. And 
in an environment of constantly shifting re- 
sponsibilities, your shopping list can become 
overwhelming — especially if you are starting 
from scratch or looking for an overhaul. 

That's why they've launched the Ultimate 
Toolkit competition, where you can win over 
35 quality tools from leading manufacturers 
like Knipex, CK Tools, Stanley, Crescent, 
Draper, Fluke, Hakko, Lindstrom and Weller. 

Inside a limited edition element14 tool 
box, you'll find screwdrivers, crimp tools, 
headlamps, hacksaws, a tape measure, 
pliers, and a 70 piece toolkit. They’ve also 
included a Fluke 179 multimeter and Hakko 
FX600 adjustable temperature soldering iron 
for the specialists among you. 


MI Contact: 


Digital DC Power Meter 
with internal shunt 


Jaycar’s new MS6170 digital power meter is an ideal yy 


WES expands Jiffy Box range 


WES have significantly ex- 
panded their range of Jiffy Boxes 
to include a larger variety of 
enclosure styles and brands. 

There’s also a wide range 
of other boxes and enclosures 
available — vist the WES website. 


Wagner Electronic Services 
138 Liverpool Rd, Ashfield NSW 2131 
Tel: (02) 9797 9866 Fax: (02) 97166015 
Website: www.wes.net.au 


Entering the draw to win is easy. 

Any time you place an order with ele- 
menti4 via any channel (web, phone, 
fax, email), you just need to record your 
order reference number. Then, visit http:// 
au.element14.com/toolkit (Australia) or 
http://nz.element14.com/toolkit, enter in 
your order reference number and a few 
contact details and your registration will be 
placed in a draw. All orders invoiced until 31 
January 2013 will be eligible. 

You're sure to find plenty of products to 
order from element14 to get you started. 
They offer a broad range of electronics com- 
ponents, electrical test and measurement 
equipment, development kits and tools, from 
leading manufacturers. With a local presence 
in Australia and New Zealand, element14 are 


TT's wireless 
connectivity guide 


Whatever type of wireless connectiv- 
ity you need for your next application, 
TI can help you find the right one. TI 
supports more than a dozen wireless 
technologies for mesh and IP net- 
works, personal area networks, lo- mE 
cationing, proprietary RF sub-1 GHz, — 
proprietary RF 2.4 GHz and RFID. 

Download TI’s new 2012 Wireless Connectivity 
Guide at www.ti.com/wirelessconectivity to view featured 


committed to supporting local language, 
currency, product and shipment needs. Plus, 
the global reach of Premier Farnell provides 
them with even greater access to stock and 
stronger relationships with suppliers, allow- 
ing them to better serve your needs. 

Visit the element14 website now to get 
started. 


product overviews and selection tables for the industry’s 
broadest portfolio of wireless connectivity devices. 


addition to any low voltage DC system. It features real- 
time display of the voltage, current draw and power 
consumption and once running, it also stores minimum 
and maximum voltage, current, and power, together with 
cumulative amp-hours and watt-hours consumed by the 
connected equipment. 

It’s suitable for DC systems from 5 to 60V (will measure 
0-60V with external power source) and available in ver- 
sions for inline connection or remote connection with a 
separate current shunt. There is a snap-in mounting bracket 
included, or the meter can be magnetically mounted on 
any ferrous surface. 

Continuous current range is 0-20A (30A peak for 30 min- 
utes) and it will log 99,999Ah, 9.9999.9kWh fora maximum 
logging time of 75 hours. Cycle time is 3 minutes. 

It’s available through Jaycar stores, web and resellers 
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Digital Power Meter 


Contact: 
Jaycar Electronics (all stores) 

PO Box 107, Rydalmere NSW 2116 

Order Tel: 1800 022 888 Fax: (02) 8832 3188 


Website: www.jaycar.com.au 


for $69.95. An al- 
ternate version for 
use with external 
shunts (MS6172) 
sells for $74.95 


siliconchip.com.au 


Arbitrary Function Generator Boost 
with Tektronix AFG3000C Series 


Tektronix, Inc has a new, easier-to-use family of arbitrary function 
generators, the AFG3000C Series and has added two new 50MHz 
models to their line-up. All nine models in the AFG3000C Series 
now feature active LCD displays, allowing users to more easily see 
waveform parameters and wave shapes. 

With the addition of the 50MHz models, Tektronix offers the 
broadest and most complete range of arbitrary function generators 
in the industry, with bandwidths ranging from 10MHz to 240MHz, 
sample rates up to 2GS/s and amplitudes up to 20Vp-p. 

AFG3000C models, with two outputs, provide the equivalent 
functionality of two signal generators, with the added benefit that 
signals can be easily synchronised across the two outputs. To fa- 
cilitate arbitrary waveform creation, AFG3000C Series are shipped 
with ArbExpress software. With this PC software waveforms can be 
seamlessly imported Contact: 


alae : ES E TekMark Australia Pty Ltd 
Datan ses timeiune Suite 302, 18-20 Orion Rd, Lane Cove 2066 
y ; | Tel: 1300 811 355 Fax: (02) 9418 8485 


equation editors and S 
waveform math. Website: www.tekmark.net.au 


PCB Panel Share Service 
from Circuit Labs 


If you're an electronics engi- 
neer looking for just one or two 
prototype circuit boards every 
now and then, check out the 
shared panel service offered by — 

PCB Zone, a division of profes- "e 
sional circuit board manufacturer, Circuit Labs. 

Your prototype board is never far away because at PCB Zone 
they pool orders as they arrive so individuals can benefit from the 
fast, efficient turnaround normally available only to major OEMs. 

Quality two and four-layer designs are manufactured, tested 
and sent within five days; you simply pay forthe area your design 
occupies on the panel. There are no tooling costs, no minimum 
panel size and no minimum order quantity. 

Quotes and orders are available online. This service is com- 
petitively priced and customers 
have the advantage of using a Contact: 
local manufacturer. PCB Zone 


All circuit boards are manu- Website: www.pchzone.net 
factured in New Zealand. 
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SOLDER 
PASTE 


e 


Competitive Pricing 


Fast Delivery sil 
Framed, Quickplate À € 
or Shim pP 


19 Years Experience m 
Australian Made 
Optional Same Day Service 


Masterc 


Technologies 


P (07) 5576 1900 ` sales@mastercut.com.au 
www.mastercut.com.au 


Premium PLUS+ 
Kit Computer 


SDcard 
Ethernet 
Microbee 
Technology CP/M & 
p uClinux 


We have put together a limited quantity of the Premium Plus Microbee. 
The Premium Plus is a hybrid kit computer - that is, the baseboard (which 
has the keyboard, Z80 CPU, PIO, 6545 screen controller and video circuits) 
is supplied in kit form with comprehensive assembly instructions, and the 
coreboard is pre-assembled and tested (SMT). 

Runs all original Microbee software seemlessly and also includes floppy 
disk emulation on SDcard, and an 80 Mhz Coldfire V2 processor to run 
uClinux with Ethernet. More than 80 out of the 105 units total have already 
been purchased so grab one today before they are all gone. 

For further information, full specs and to order, please visit our website. 


Other items available: Coming Soon: 
* Microbee Plug pak kits | * Keyboard replacement kits 
* Smart Model Controller * Freescale TOWER system 


echwatogy 
compatible FPGA boards www.facebook.com/ 
MicrobeeTechnology 


www.microbeetechnology.com.au 
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Improving the overload 
performance,oi tite 


By LEO SIMPSON 


Isn’t the Ultra-LD Mk3 amplifier module (SILICON CHIP, July to 
September 2011) supposed to be perfect? How could anyone possibly 
improve its performance? Well, as much as it pains us to admit it, 
“It ain’t perfect and it can be improved”. In this case, we are talking 
about how to improve its performance when it is grossly overloaded. 


ost of the time when listening to music, we are 
Me not to drive an amplifier into clipping — and 

that applies particularly when listening to a very 
high quality sound system. 

After all, what is the point of spending thousands of dol- 
lars on a fine music system in order to be able to enjoy the 
very best sound quality, and then driving it into overload? 

It will then distort badly and sound horrible. 

Having said that, it is relatively easy to drive a hifi system 
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into clipping. You know how it goes; you are enjoying the 
music immensely and the volume is wound well up and 
then along comes a crescendo which is just a bit louder than 
you had remembered. The amplifier briefly overloads and 
you probably think that’s just a bit too much for the system. 

On the other hand, while the above over-drive scenario 
refers to program material with a wide dynamic range, a 
similar situation can occur if you are driving the amplifier 
with heavy rock which has very little dynamic range. If you 
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FRI SEP 21 09:35:51 2012 
200.0%/ Stop f -155% 


Agilent Technologies 
B 500v/ 100 H x 00s 


Maxi i: 48V 


RMS(1 y: 37.13V Periodi1 ): 1.000ms Freqil i: 1.000kHz 
«2 Coupling Imped BW Limit Vernier Invert Probe 
DC 1M Ohm 


Scope1: the top (yellow) trace shows a 1kHz signal with 
2.6dB of over-drive, while the lower (blue) trace shows 
the resultant harmonic distortion product. Note that the 
negative clipping condition is worse than the positive. 


are running the system pretty much flat-out, it only takes a 
slight increase in signal level to take it into overload. 

In fact, over the years when we have been developing 
and refining the Ultra-LD amplifier in its variations we have 
seldom deliberately over-driven the amplifier or if we did, 
it was more or less incidental to the process of obtaining 
THD versus power graphs. And even if we did over-drive 
it, it would not have been grossly overloaded. 

One of our readers, Doug Ford, of Doug Ford Analog 
Design Pty Ltd (www.dfad.com.au), recently alerted us to 
the problem of the undesirable overload characteristic of 
the Ultra-LD module. 

His company needed a few power amplifier modules and 
because it was easy to do so, they built a few of the Ultra-LD 
Mk2 modules. They did not need lots of power but did need 
a reasonable swing at around 10kHz. 

To put it in Doug's words, he "promptly discovered that 
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00s  5000/ Stop # B 0.0V 


RMS(1 i: 38.91V Maxi1 y 49V Periodi1 i: 100.0us Freqi1 ): 10.00kHz 
Source «2 Select Measure Clear Meas Thresholds 
1 Freq Freq m d < 


Scope3: the top (yellow) trace shows a 10kHz signal with 
2.6dB of over-drive, while the lower (blue) trace shows 
the resultant harmonic distortion product. Note that the 
clipping behaviour is considerably worse than that shown 
in Scope1. 
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Agilent Technologies 


500v/ B 100v/ B xt. 00s 20008 Stop 


RMSi1 y: 3851V Maxi! i: 48V 
42) Source Slope 
1 f 


Periodi] }: 1.002ms Freqí1 i: 998Hz 


Scope2: this grab shows the same over-drive conditions 
as Scope 1 but with the BAV21 diode fitted to the circuit. 
Notice that the clipping of the negative cycles is subtly 
improved. 


the amp's clipping behaviour at 10kHz was appalling”. He 
backed it up with a scope screen grab and also suggested 
the addition of a high voltage small signal diode to fix the 
problem. Another scope grab showed the effect of the fix, 
which was good. 

Some time has passed since Doug's email until we had 
the chance to do the same mod ourselves and verify that 
first, it largely cured the “appalling” overload problem and 
second, to determine its effect on the THD performance of 
the module, in normal operation before the onset of clipping. 

The answers to those questions are yes, it works well 
and second, it has no measurable effect on the THD before 
clipping. 

Scope grabs 1 & 3 demonstrate the overload behaviour of 
an Ultra-LD module driving an 8-ohm load and driven with 
a 1.7V signal at 1kHz and 10kHz, respectively. 

As you can see, in both cases the resulting waveform is not 


Agilent Technologies 
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00s 50.00% Stop # B 00V 


Maxil ): 43V 


RMSi1 i: 32.40V Periodi1 ): 100.0us Freqí1 i: 10.00kHz 
Source «2 Select Measure Clear Meas Thresholds 
1 Freq Freq m. d n. d 


Scope4: this grab shows the same over-drive conditions 
as Scope 3 but with the BAV21 diode fitted to the circuit. 
Notice that the clipping behaviour is considerably 
improved, with no trace of the “sticking” condition 
previously evident. 
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BAV21 
DIODE 


180pF 
100V 


180pF 
100V 


5 


Q9 
2.2k bal BF469 
` E 


Fig.1: reproduced from the July 2011 issue, this section 
of the main circuit diagram shows the simple 
modification to cure the overload distortion problem. 
Solder in just one low-cost diode and it’s done! 


simply aclipped sinewave but is quite severe on the negative 
excursions of the signal, whereby the overload “sticks” and 
takes a significant time (about 5 or 6 microseconds), for the 
amplifier to resume linear operation. It is more noticeable 
with a 10kHz signal because the amplifier recovery time is 
relatively longer with respect to the 100us period. 

Each of the scope grabs 1 & 3 shows the badly clipped 
and distorted sinewave as the yellow upper trace while the 
lower (blue) trace shows the resultant harmonic distortion; 
not pretty. 

Scope grabs 2 & 4 show the same signal over-drive condi- 
tions at 1kHz and 10kHz but now the signal diode has been 
added to the circuit and the clipping behaviour is much more 
benign with no tendency of the overload to “stick”. In both 
cases, the harmonic distortion is about the same, at some- 
thing less than 5%; not good but much more acceptable. 


Harmonic distortion graphs 

Not being satisfied in verifying that the “cure” was effec- 
tive, we then took the trouble to measure total harmonic 
distortion with and without the diode fitted. So first, we 
tested just the Ultra-LD Mk.3 amplifier module, as installed 
in the integrated stereo amplifier featured earlier this year. 

We took graphs for THD versus power and THD versus 
frequency at 1kHz & 100W into an 8-ohm load, thus du- 
plicating the tests shown in Fig.1 on page 32 and Fig.3 on 
page 33 of the July 2011 issue of SILICON CHIP. So our recent 
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test results are very similar to those in July 2011. 

We then repeated the tests with the diode fitted and 
again, the results are virtually identical. The blue trace of 
Fig.2 below shows the unmodified amplifier while the red 
trace shows the modified circuit, with diode. 


Baker clamp diode 

So what causes this asymmetrical overload problem in 
the Ultra-LD amplifier? 

It occurs in the voltage amplifier stage (VAS) involving 
Q8 & Q9. We have reproduced the relevant part of the 
circuit in Fig.1. 

In effect, Q8 is an emitter follower (with slightly less 
than unity gain) followed by Q9 which is acommon emitter 
amplifier with a constant current collector load provided 
by the current mirror comprising Q6 & Q7. Q9 provides 
virtually all the voltage gain of the amplifier and its col- 
lector voltage must swing over a range of about 95V when 
maximum power is being delivered. 

It is on the negative swings of the drive signal that Q9 
runs into trouble because its collector needs to swing as 
low as possible, almost into saturation. 

All goes well until the amplifier is over-driven, in which 
case, Q9 is driven well into saturation and then it has a 
significant delay when coming out of saturation. 

The way to prevent Q9 from being driven deep into 
saturation is with the addition of a Baker clamp diode; 
named after Richard H. Baker who described this generic 
circuit in 1956. 

The idea ofthe diode is to prevent the saturation voltage 
of the transistor from being less than the diode's forward 
voltage. In this particular case, the diode, D3, is connected 
between the base of Q8 and the collector of Q9. 

In normal operation, the base voltage of Q8 sits within 
about a volt or so of the negative supply rail (ie, at around 
-56V) while the collector of Q9 swings around OV, at 
anywhere between say, +45V, depending on how hard the 
amplifier is being driven. 

In effect then, the added diode is always reverse-biased 
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Fig.1: these curves show total harmonic distortion versus 

power into an 8-ohm load at 1kHz with and without the 

BAV21 diode fitted. As you can see, the two curves are 


virtually identical. 
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and for all intents and purposes, is not “in the circuit”. 

However, when the amplifier is being driven into clip- 
ping, the base voltage of Q8 is more than 1.2V (ie, 1.2V is 
the sum of the base-emitter voltages of Q8 and Q9) and it 
will actually be higher than the collector voltage of Q9, 
because Q9 is almost saturated. 

In this case, D3 is forward-biased and it conducts to 
reduce the base current drive into Q8 and Q9. In so doing, 
it limits the amount of over-drive in Q9. Or to put another 
way, it reduces the gain of the VAS for negative signal 
excursions when over-driven. 

All of which is confirmed in the actual behaviour of the 
Ultra-LD circuit when diode D3 is added. The distortion 
graphs essentially tell us that diode D3 has no effect on 
performance when the amplifier is not being over-driven 
and clearly does have a beneficial effect when over-drive 
into clipping is occurring. 


Adding the diode 

The added diode is a small signal type and it should have 
a PIV rating of 100V or more. Doug Ford suggested a BAV21 
and we concur. These are available from element14 and 
Rockby Electronics and have a PIV rating of 200V. However, 
connecting it into circuit is a little tricky because you need 
to gain access to the base of Q8 and the collector of Q9. 

If the amplifier module needs to remain in situ, you can 
solder the anode ofthe diode to the zero ohm resistor which 
is connected to the base of Q8, while the diode's cathode 
is soldered to the exposed and vacant solder pad for the 
collector of Q9 (pin 2). One of our photos shows the details. 

Alternatively, if you are assembling a new module and 
have access to the underside of the PCB, you can simply 
solder the diode directly between the base of Q8 and the 
collector of (Q9. 

By the way, this modification can also be applied to the 
earlier versions of the Ultra-LD amplifier and the same im- 
provement will be obtained. Will you hear the difference? 
Probably not, unless you habitually over-drive your system. 

But you can rest assured in the knowledge that it is 
"better". 
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Fig.2: similarly, these curves show total harmonic 

distortion versus frequency at 100W into an 8-ohm load — 

again, with and without the BAV21 diode fitted. The curves 

are again virtually identical. 
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Two ways of achieving the same result: if you can access the 
back of the PCB, the BAV21 diode can be soldered direct to 
the pads for Q8's base and Q9's collector (diode cathode to 
Q9) as shown above. If it is too difficult to get the board out, 
you can solder the diode in as shown below. In this case, 
insulate the leads with short lengths of spaghetti. 
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SILICON 


2/7 PARTONO 


Looking for a specialised component to build that latest and greatest Siucow Cue project? Maybe it's the PCB you're after. 
Or a pre-programmed micro. Or some other hard-to-get "bit". The chances are they are available direct from the Siicow Chip PARTSHOP. 


As a service to readers, Siicon Chip has established the PARTSHOP. No, we're not going into opposition with your normal suppliers 
- this is a direct response to requests from readers who have found difficulty in obtaining specialised parts such as PCBs & micros. 

* PCBs are normally IN STOCK and ready for despatch when that month's magazine goes on sale (you don't have to wait for them to be made!). 

* Evenif stock runs out (eg, for high demand), in most cases there will be no longer than a two-week wait. 

* Onelow p&p charge: $10 per order, regardless of how many boards or micros you order! (Australia only; overseas clients - email us for a postage quote). 

* Our PCBs are beautifully made, very high quality fibreglass boards with pre-tinned tracks, silk screen overlays and where applicable, solder masks. 

* Best of all, those boards with fancy cut-outs or edges are already cut out to the S/L/CON CHIP specifications - no messy blade work required! 


PRINTED CIRCUIT BOARD TO SUIT PROJECT: PUBLISHED: PCB CODE: Price: PRINTED CIRCUIT BOARD TO SUIT PROJECT: PUBLISHED: PCB CODE: Price: 
AM RADIO TRANSMITTER JAN 1993 06112921 $25.00 VOX JULY 2011 01207111 $25.00 
CHAMP: SINGLE CHIP AUDIO AMPLIFIER FEB 1994 01102941 $5.00 ELECTRONIC STETHOSCOPE AUG 2011 01108111 — $25.00 
PRECHAMP: 2-TRANSISTOR PREAMPLIER JUL 1994 01107941 $5.00 DIGITAL SPIRIT LEVEL/INCLINOMETER AUG 2011 04108111 — $15.00 
HEAT CONTROLLER JULY 1998 10307981 $10.00 ULTRASONIC WATER TANK METER SEP 2011 04109111 $25.00 
MINIMITTER FM STEREO TRANSMITTER APR 2001 06104011 $25.00 ULTRA-LD MK2 AMPLIFIER UPGRADE SEP 2011 01209111 $5.00 
MICROMITTER FM STEREO TRANSMITTER DEC 2002 06112021 — $10.00 ULTRA-LD MK3 AMPLIFIER POWER SUPPLY SEP 2011 01109111 — $25.00 
SMART SLAVE FLASH TRIGGER JUL 2003 13107031 — $10.00 HIFI STEREO HEADPHONE AMPLIFIER SEP 2011 01309111 — $30.00 
12AX7 VALVE AUDIO PREAMPLIFIER NOV 2003 01111031 — $25.00 GPS FREQUENCY REFERENCE (IMPROVED) SEP 2011 04103073 $30.00 
POOR MAN'S METAL LOCATOR MAY 2004 04105041 — $10.00 DIGITAL LIGHTING CONTROLLER LED SLAVE OCT 2011 16110111 $30.00 
BALANCED MICROPHONE PREAMP AUG 2004 01108041 — $25.00 USB MIDIMATE OCT 2011 23110111 — $30.00 
LITTLE JIM AM TRANSMITTER JAN 2006 06101062 $25.00 QUIZZICAL QUIZ GAME OCT 2011 08110111 — $30.00 
POCKET TENS UNIT JAN 2006 11101061 $25.00 ULTRA-LD MK3 PREAMP & REMOTE VOL CONTROL NOV 2011 01111111 — $30.00 
STUDIO SERIES RC MODULE APRIL 2006 01104061 — $25.00 ULTRA-LD MK3 INPUT SWITCHING MODUL NOV 2011 01111112 — $25.00 
ULTRASONIC EAVESDROPPER AUG 2006 01208061 ^ $25.00 ULTRA-LD MK3 SWITCH MODULE NOV 2011 01111113 — $10.00 
RIAA PREAMPLIFIER AUG 2006 01108061 $25.00 ZENER DIODE TESTER NOV 2011 04111111 — $20.00 
GPS FREQUENCY REFERENCE (A) (IMPROVED) MAR 2007 04103073 $30.00 MINIMAXIMITE NOV 2011 07111111 — $10.00 
GPS FREQUENCY REFERENCE DISPLAY (B) MAR 2007 04103072 $20.00 ADJUSTABLE REGULATED POWER SUPPLY DEC 2011 18112111 $5.00 
KNOCK DETECTOR JUNE 2007 05106071 — $25.00 DIGITAL AUDIO DELAY DEC 2011 01212111 — $30.00 
SPEAKER PROTECTION AND MUTING MODULE JULY 2007 01207071 $20.00 DIGITAL AUDIO DELAY Front & Rear Panels DEC 2011 0121211P2/3 $20 per set 
CDI MODULE SMALL PETROL MOTORS MAY 2008 05105081 — $15.00 AMRADIO ` JAN 2012 06101121 — $10.00 
LED/LAMP FLASHER SEP 2008 11009081 — $10.00 STEREO AUDIO COMPRESSOR JAN 2012 01201121 — $30.00 
12V SPEED CONTROLLER/DIMMER (Use Hot Wire Cutter PCB from Dec 2010 [18112101]) STEREO AUDIO COMPRESSOR FRONT & REAR PANELS JAN 2012 0120112P1/2 $20.00 
CAR SCROLLING DISPLAY DEC 2008 05101092 — $25.00 3-INPUT AUDIO SELECTOR (SET OF 2 BOARDS) JAN 2012 01101121/2 $30 per set 
USB-SENSING MAINS POWER SWITCH JAN 2009 10101091 $45.00 CRYSTAL DAC FEB 2012 01102121 $20.00 
DIGITAL AUDIO MILLIVOLTMETER MAR 2009 04103091 $35.00 SWITCHING REGULATOR FEB 2012 18102121 $5.00 
INTELLIGENT REMOTE-CONTROLLED DIMMER APR 2009 10104091 — $10.00 SEMTEST LOWER BOARD MAR 2012 04103121 — $40.00 
INPUT ATTENUATOR FOR DIG. AUDIO M'VOLTMETER MAY 2009 04205091 — $10.00 SEMTEST UPPER BOARD MAR 2012 04103122 — $40.00 
6-DIGIT GPS CLOCK MAY 2009 04105091 — $35.00 SEMTEST FRONT PANEL MAR 2012 04103123 — $75.00 
6-DIGIT GPS CLOCK DRIVER JUNE 2009 07106091 — $25.00 INTERPLANETARY VOICE MAR 2012 08102121 — $10.00 
UHF ROLLING CODE TX AUG 2009 15008091 — $10.00 12/24V 3-STAGE MPPT SOLAR CHARGER REV.A MAR 2012 14102112 — $20.00 
UHF ROLLING CODE RECEIVER AUG 2009 15008092 ^ $45.00 SOFT START SUPPRESSOR APR 2012 10104121 — $10.00 
6-DIGIT GPS CLOCK AUTODIM ADD-ON SEPT 2009 04208091 — $10.00 RESISTANCE DECADE BOX APR 2012 04104121 — $20.00 
STEREO DAC BALANCED OUTPUT BOARD JAN 2010 01101101 — $25.00 RESISTANCE DECADE BOX PANEL/LID APR 2012 04104122 ^ $20.00 
DIGITAL INSULATION METER JUN 2010 04106101 $25.00 1.5kW INDUCTION MOTOR SPEED CONTROLLER (New V2 PCB) APR (DEC) 2012 10105122 ^ $35.00 
ELECTROLYTIC CAPACITOR REFORMER AUG 2010 04108101 ^ $55.00 HIGH TEMPERATURE THERMOMETER MAIN PCB MAY 2012 21105121 — $30.00 
ULTRASONIC ANTI-FOULING FOR BOATS SEP 2010 04109101 — $25.00 HIGH TEMPERATURE THERMOMETER Front & Rear Panels MAY 2012 21105122/3 $20 per set 
HEARING LOOP RECEIVER SEP 2010 01209101 $25.00 MIX-IT! 4 CHANNEL MIXER JUNE 2012 01106121 $20.00 
S/PDIF/COAX TO TOSLINK CONVERTER OCT 2010 01210101 — $10.00 PIC/AVR PROGRAMMING ADAPTOR BOARD JUNE 2012 24105121 $30.00 
TOSLINK TO S/PDIF/COAX CONVERTER OCT 2010 01210102 — $10.00 CRAZY CRICKET/FREAKY FROG JUNE 2012 08109121 ^ $10.00 
DIGITAL LIGHTING CONTROLLER SLAVE UNIT OCT 2010 16110102 $45.00 CAPACITANCE DECADE BOX JULY 2012 04106121 $20.00 
HEARING LOOP TESTER/LEVEL METER NOV 2010 01111101 ^ $25.00 CAPACITANCE DECADE BOX PANEL/LID JULY 2012 04106122 ^ $20.00 I 
UNIVERSAL USB DATA LOGGER DEC 2010 04112101 $25.00 WIDEBAND OXYGEN CONTROLLER MK2 JULY 2012 05106121 $20.00 
HOT WIRE CUTTER CONTROLLER DEC 2010 18112101 — $10.00 WIDEBAND OXYGEN CONTROLLER MK2 DISPLAY BOARD JULY 2012 05106122 — $10.00 
433MHZ SNIFFER JAN 2011 06101111 — $10.00 SOFT STARTER FOR POWER TOOLS JULY 2012 10107121 — $10.00 
CRANIAL ELECTRICAL STIMULATION JAN 2011 99101111 — $30.00 DRIVEWAY SENTRY MK2 AUG 2012 03107121 $20.00 
HEARING LOOP SIGNAL CONDITIONER JAN 2011 01101111 — $30.00 MAINS TIMER AUG 2012 10108121 — $10.00 
LED DAZZLER FEB 2011 16102111 $25.00 CURRENT ADAPTOR FOR SCOPES AND DMMS AUG 2012 04108121 $20.00 
12/24V 3-STAGE MPPT SOLAR CHARGER FEB 2011 14102111 — $15.00 USB VIRTUAL INSTRUMENT INTERFACE SEPT 2012 24109121 — $30.00 
SIMPLE CHEAP 433MHZ LOCATOR FEB 2011 06102111 $5.00 USB VIRTUAL INSTRUMENT INT. FRONT PANEL SEPT 2012 24109122 $30.00 
THE MAXIMITE MAR 2011 06103111 — $25.00 BARKING DOG BLASTER SEPT 2012 25108121 $20.00 
UNIVERSAL VOLTAGE REGULATOR MAR 2011 18103111 — $15.00 COLOUR MAXIMITE SEPT 2012 07109121 — $20.00 
12V 20-120W SOLAR PANEL SIMULATOR MAR 2011 04103111 — $25.00 SOUND EFFECTS GENERATOR SEPT 2012 09109121 — $10.00 
MICROPHONE NECK LOOP COUPLER MAR 2011 01209101 $25.00 NICK-OFF PROXIMITY ALARM OCT 2012 03110121 $5.00 
PORTABLE STEREO HEADPHONE AMP APRIL 2011 01104111 — $25.00 DCC REVERSE LOOP CONTROLLER OCT 2012 09110121 — $10.00 
CHEAP 100V SPEAKER/LINE CHECKER APRIL 2011 04104111 — $10.00 LED MUSICOLOUR NOV 2012 16110121 $25.00 
PROJECTOR SPEED CONTROLLER APRIL 2011 13104111 — $10.00 LED MUSICOLOUR Front & Rear Panels NOV 2012 16110121 $20 per set 
SPORTSYNC AUDIO DELAY MAY 2011 01105111 $30.00 CLASSIC-D CLASS D AMPLIFIER MODULE NOV 2012 01108121 $30.00 
100W DC-DC CONVERTER MAY 2011 11105111 $25.00 CLASSIC-D 2 CHANNEL SPEAKER PROTECTOR NOV 2012 01108122 — $10.00 
PHONE LINE POLARITY CHECKER MAY 2011 12105111 — $10.00 HIGH ENERGY ELECTRONIC IGNITION SYSTEM DEC 2012 05110121 — $10.00 
20A 12/24V DC MOTOR SPEED CONTROLLER MK2 JUNE 2011 11106111 $25.00 USB POWER MONITOR DEC 2012 04109121 — $10.00 
USB STEREO RECORD/PLAYBACK JUNE 2011 07106111 — $25.00 1.5kW INDUCTION MOTOR SPEED CONTROLLER (NEW V2 PCB) DEC 2012 10105122 — $35.00 
VERSATIMER/SWITCH JUNE 2011 19106111 $25.00 THE CHAMPION PREAMP and 7W AUDIO AMP (one PCB) JAN 2013 01109121/2 $10.00 
USB BREAKOUT BOX JUNE 2011 04106111 — $10.00 GARBAGE/RECYCLING BIN REMINDER JAN 2013 19111121 — $10.00 
ULTRA-LD MK3 200W AMP MODULE JULY 2011 01107111 — $25.00 2.5GHz DIGITAL FREQUENCY METER — MAIN BOARD JAN 2013 04112121 — $35.00 
PORTABLE LIGHTNING DETECTOR JULY 2011 04107111 — $25.00 2.5GHz DIGITAL FREQUENCY METER — DISPLAY BOARD JAN 2013 04112122 — $15.00 
RUDDER INDICATOR FOR POWER BOATS (4 PCBs) JULY 2011 20107111-4 $80 per set 2.5GHz DIGITAL FREQUENCY METER — FRONT PANEL JAN 2013 04112123 $45.00 


PCB prices shown in GREEN are new lower prices — our bulk buying savings are passed on to you! NOTE: These listings are for the PCB only — not a full kit. f you want a kit, contact the kit suppliers advertising in this issue. 


As a service to readers, SILICON CHIP stocks microcontrollers and microprocessors used in new projects (from 2012 on) and some selected 


older projects - pre-programmed and ready to fly! 
PIC12F675 UHF Remote Switch (Jan09), Ultrasonic Cleaner (Aug10), 
Ultrasonic Anti-fouling (Sep10), Cricket/Frog (Jun12) 


PIC16F1507-I/P Wideband Oxygen Sensor (Jun-Jul12) 


PIC16F88-E/P Projector Speed (Apr11), Vox (Jun11), Ultrasonic Water Tank Level (Sep11), 
Quizzical (Oct11) Ultra LD Pream (Nov11) Hi Energy Ignition (Nov/Dec12) 
PIC16LF88-1/P Garbage Reminder (Jan13) 


PIC16F877A-I/P 6-Digit GPS Clock (May-Jun09), Lab Digital Pot (Jul10) 


Semtest (Feb-May12) 


PIC18F2550-I/SP Batt Capacity Meter (Jun09), Intelligent Fan Controller (Jul10) 


PIC18F45K80 USB Power Monitor (Dec12) 
PIC18F4550-I/P GPS Car Computer (Jan10), GPS Boat Computer (Oct10) 
PIC18F14K50 USB MIDIMate (Oct11) 


P&P — $10 Per order within Australia. 


AUG 2011/NOV 2011 $44.50 
(contains PCB (04108111), programmed PIC micro, MMA84510 accelerometer chip and 4 MOSFETS) 


RADIO & HOBBIES ON DVD-ROM (Needs PC to play!) n/a $62.00 
AMATEUR SCIENTIST VOL4 ON CD n/a $62.00 


Other items currently in the PartShop: 
G-FORCE METER/ACCELEROMETER SHORT FORM KIT 


Price for any of these micros is just $15.00 each + $10 p&p per order# 


PIC18F27J53-I/SP USB Data Logger (Dec10-Feb11) 

PIC18LF14K22 Digital Spirit Level (Aug11), G-Force Meter (Nov11) 

PIC18F1320-1/SO Intelligent Dimmer (Apr09) 

PIC32MX795F512H-801/PT Maximite (Mar11), miniMaximite (Nov11), Colour Maximite (Sept/Oct12) 


dsPIC33FJ128GP802-l/SP Digital Audio Signal Generator (Mar-May10), Digital Lighting Controller 
(Oct-Dec10), SportSync (May11), Digital Audio Delay (Dec11) Level (Sep11) 
Quizzical (Oct11), Ultra-LD Preamp (Nov11), LED Musicolour (Nov12) 


dsPIC33FJ64MC802-E/SP Induction Motor Speed Controller (Apr-May12) 


ATTiny861 VVA Thermometer/Thermostat (Mar10), Rudder Position Indicator (Jul11) 
ATTiny2313 Remote-Controlled Timer (Aug10) 
ATMega48 Stereo DAC (Sep-Nov09) 


TENDA USB/SD AUDIO PLAYBACK MODULE (TD896 or 898) 
JST CONNECTOR LEAD 3-WAY 
JST CONNECTOR LEAD 2-WAY 


JAN 2012 
JAN 2012 
JAN 2012 


Prices Include GST and are valid only for month of publication of these lists; thereafter are subject to change without notice. *Note: P&P is extra ($10 per order in Australia). 
# Orders may be for mixed items (eg, you can order one PCB, or one microprocessor, or three PCBs and two microprocessors - and the P&P on any of these orders is $10.00 01/13 
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Your Address: 
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Email Address: 
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Item Price P&P 


| Total Price 
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| | $10.00 | 


+ 
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items on 
one order — 
valid within 
Australia only. 


Overseas 
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email us for 
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Thank you for your order. 


Payment options: 


TOTAL $A 


< EFT/Bank Deposit: Silicon Chip BSB 012-243 A/C 2636-80001 Please confirm transfer by email to silicon@siliconchip.com.au or fax 02 9939 2648 
** PayPal: From your PayPal account: “Send Money” to silicon@siticonchip.com.au 


** Cheque/Money Order/Bank Draft: payable to Silicon Chip (Australian dollars only) Mail to Silicon Chip, PO Box 139 Collaroy NSW 2097 Australia 
** Credit Card (see below; Visa and Mastercard ONLY): Fax to 02 9939 2648, telephone 02 9939 3295 or mail or email to above address. 
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silicon@siliconchip.com.au 


This form to PO Box 139, 
Collaroy NSW 2097 


Use PayPal to pay Call (02) 9939 3295 with 


your credit card details 


"ALL ITEMS SUBJECT TO AVAILABILITY. PRICES VALID FOR MONTH OF MAGAZINE ISSUE ONLY. ALL PRICES IN AUSTRALIAN DOLLARS AND INCLUDE GST WHERE APPLICABLE. 01/13 


The National SW5 Battery-Powered 
“Thrill Box” Receiver 
A classic American shortwane radio irom the 


The SW5 with its matching 
external speaker (above) and 
reproduction power supply. 


High-performance shortwave radios became popular in the USA in 
the late 1920s and early 1930s, with quite a few manufacturers getting 
involved. This began happening at a time when home-made receivers 
were the norm for shortwave reception and manufacturers were just 
getting to grips with the problems of sensitivity, selectivity, frequency 
stability and ease of use for such sets. 


HE PIONEERS OF shortwave 

radio manufacture in the USA 
were Hammerlund, Hallicrafters and 
National Radio Company, all of which 
subsequently disappeared from the 
field. In particular, the National Radio 
Company was based in Malden, Mas- 
sachusetts and in 1928, it employed 
James Millen as chief engineer. His 
leadership and technical know-how 
subsequently resulted in a number of 
very good shortwave receivers being 
produced, starting with the model 
SW3 around 1928 and followed later 
by the SW4 and SWS, the latter pro- 
duced from around 1930-1932. 


86 SILICON CHIP 


This SW series of receivers were 
all called “Thrill Box". Perhaps that 
was because they thrilled the user by 
their ease of use, particularly when 
compared to other receivers ofthe era. 


The SW5 “Thrill Box” 


As shown in the photos, the SW5 
shortwave receiver was housed in 
a metal coffin-style cabinet with a 
crackle finish (although it looks more 
like a crinkle finish). The dark brown 
was very much the colour of choice 
for most radios of the era. 

The three controls are laid out neatly 
across the front panel, with the regen- 


eration control at left and the tuning 
control at centre with a numbered 
dial-scale immediately above it. Fre- 
quencies were not directly marked on 
dial scales at this stage of radio devel- 
opment and so listeners usually made 
a list of where the various stations ap- 
peared on the scale. With the “Thrill 
Box”, several lists were necessary as 
this is a multi-band receiver. 

The final control (at right) is for 
antenna peaking and this was simply 
adjusted for best reception of an in- 
coming signal. 

As wellas these controls, the set also 
features an on-off switch. This switch 
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is located inside the set, in the front 
lefthand corner of the chassis. 


Changing frequency bands 

Despite tuning several bands, there 
is no band-change switch on the SW5. 
Instead, in order to change bands, it is 
necessary to remove two plug-in tun- 
ing coils and swap them for another 
pair that correspond to the wanted 
frequency band. A selection of tuning 
coils is shown in one of the photos. 

Both the loudspeaker and the power 
supply are external to the receiver. 
The set uses battery valves, so power 
is normally supplied by a bank of bat- 
teries supplying 2V for the filaments, 
-3V and -22.5V for bias, and +67.5V 
and +135V for the high-tension (HT) 
rails. The receiver could also be used 
with an external mains 110V 60Hz 
AC power supply. This had to be an 
external supply as unwanted 60Hz 
hum would be induced into the detec- 
tor and/or audio transformers if it was 
mounted inside the cabinet. 

It’s also worth noting that not every- 
one used a loudspeaker when listening 
to shortwave back in the 1920s and 
1930s. Instead, many people preferred 
to use headphones as ship operators 
commonly did, perhaps because it 
looked more “professional”. 

With the four pairs of plug-in coils 
normally supplied, the receiver can 
be tuned from 2609kHz to 19,355kHz. 
Another three pairs of coils could also 
be purchased which extended the tun- 
ing from 2729kHz down to 526kHz, 
giving seven pairs of coils for a full set 
(ie, 14 separate plug-in coils). 

At least, that's according to some 
of the literature I have on this set. 
Other literature indicates that the set 
could tune from 1.5MHz to 33.3MHz 
as standard and with additional coils, 
could tune as low as 90kHz and as high 
as 35MHz. Whether these are National 
Radio Company figures or whether en- 
terprising amateurs decided to extend 
the tuning range is unknown. In my 
opinion though, it would not be easy 
to get it to operate reliably all the way 
up to 35MHz. 


Operating ease 

Prior to the “Thrill Box" series of 
shortwave receivers, most shortwave 
sets were homemade and it usually 
took considerable skill to get them to 
perform well. Unfortunately, most had 
significant deficiencies. There were 
not many builders who fully grasped 
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The lid of the SW5's cabinet is hinged at the back, so that it can be opened to 
change the plug-in coils for different bands. There are just three front-panel 
controls: regeneration (left), tuning (centre) and antenna peaking (right). 


and understood the intricacies of radio 

design during those early days. 
However, James Millen was one who 

did understand and considerable time 


was spent designing the "Thrill Box" 
series of receivers to make them easy 
to use. These sets are the forerunner 
of the communications receivers that 
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Fig.1: the SW5 receiver is a 5-valve regenerative design with plug-in coils in the front-end to tune various bands up to 
about 33MHz. Two type 32 valves form the RF and detector stages, while a type 30 acts as an amplifier. The latter then 
drives a transformer which feeds the grids of two type 31 output valves wired to operate in class-A push-pull mode. 


This photo shows just some of the plug-in coils used 


de E Ww 
with the receiver. Four pairs 


of coils were supplied as standard and additional coils could also be purchased. 


became well-known a few years later, 
eg, the National HRO. 


Circuit details 


Let's take a look now at the circuit 
details for the National Shortwave 
“Thrill Box" — see Fig.1. 

In operation, the signal from the 
antenna coil is inductively coupled 
into a double-tuned input circuit. 
One side is individually tuned to fre- 
quency while the tuning capacitor in 
the second tuned circuit is mechani- 
cally coupled to the tuning capacitor 
for the detector stage (few sets had 
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ganged tuning capacitors at this stage 
of receiver design, ie, around 1930). 

In this set, the shaft coupling the 
two tuning capacitors together goes 
through a metal shield which sepa- 
rates the RF amplifier and detector 
stages inside the case (see photo). 
Note that relatively small-value tun- 
ing capacitors are used, ie, around 
90pF maximum. This makes tuning 
the high-end shortwave frequencies 
easier than when using larger-value 
tuning capacitors because it restricts 
the tuning range to 1.75:1. 

By contrast, most receivers have a 


tuning range of 3:1 (ie, the ratio of the 
highest to the lowest frequency) in any 
selected band. 

In addition, National developed a 
new type of tuning capacitor to over- 
come some of the shortcomings in 
earlier tuning capacitors. 

As shown, the RF tuned circuit is 
coupled via a 0.0014F (1nF) capacitor 
to the grid of a type 32 sharp cut-off 
tetrode valve. This amplifies the ap- 
plied signal and feeds it to the next 
plug-in coil assembly which forms 
part of a regenerative detector grid 
tuned circuit. 

The grid leak resistor used here is 
5MQ and this is shunted with a 100pF 
grid coupling capacitor. The regenera- 
tive detector is another type 32 tetrode 
and the regeneration coupling coil is 
in the plate circuit. The regeneration 
level is set by varying the screen volt- 
age of the type 32 from 0-48V using 
a 50kQ potentiometer which has its 
wiper connected directly to the screen. 

The output from the detector stage 
then goes through an RF choke (RFC) 
to remove most of the RF signal that's 
superimposed on the audio. It's then 
fed via a capacitor to the grid of a type 
30 triode valve and amplified. The 
plate circuit ofthe type 30 is connected 
via a headphone jack to either a set of 
headphones or, if no headphones are 
plugged in, to the primary of an audio 
push-pull driver transformer. 
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This transformer is connected to the 
grids of the two type 31 output valves 
wired to operate in class-A push-pull 
mode. The bias on these two valves 
is -22.5V and their current drain is 
around 16mA. This push-pull stage 
then drives the loudspeaker via an 
audio output transformer. 

The nominal speaker impedance 
specified for use with this transformer 
is around 1000Q. However, in order for 
a normal low-impedance speaker to 
be used, a 1000:8Q line transformer 
has been added to the original circuit. 
The audio gain of the type 31 valves is 
quite low at a maximum of 3.8 times, 
so the preceding type 30 stage has to 
work fairly hard to drive these valves 
to a reasonable output. 

The valve filaments are rated at 2V 
and these would normally be powered 
by a 2V lead-acid cell capable of sup- 
plying around 0.45A. The high-tension 
voltages (67.5V and 135V) are also sup- 
plied by batteries and the maximum 
current is around 23mA. 

The bias batteries have virtually no 
current drawn from them and so lasted 
many years. In fact, I have seen some 
bias batteries from the 1930s that still 
have a reasonable output voltage. The 
on/off switch opens (and closes) the 
filament return line to the chassis and 
disconnects the voltage divider across 
the 67.5V battery, so that no current is 
drawn when the set is turned off 

Physically, the chassis is laid out 
in a logical fashion so that there is 
little interaction between stages. In 
addition, the various sections of the 
receiver are shielded from each other 
in the interests of stability. 

Basically, the RF stage is to the right- 
front of the chassis and is shielded 
from the detector stage to the left-front. 
Both RF valves are also individually 
shielded. The audio amplifier section 
is at the back ofthe chassis and is also 
shielded. 


Restoration 


The receiver featured here was 
obtained in very good mechanical 
condition. Unfortunately, some plug- 
in coil sets were missing but there are 
enough to make for some interesting 
shortwave listening. 

A few quick checks of the receiver 
with no power applied revealed that 
the grid resistors attached to the two 
32 valves were open circuit. These 
were both replaced, along with the 
20kQ resistor attached to the 50kQ 
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This is the view underneath the chassis. The set is logically laid out and 
the various stages on top of the chassis are separated by metal shields to 


prevent interaction between them. 


regeneration potentiometer. 

Initially, no circuit was available and 
it seemed that the "audio transformer" 
(as marked in the set) at the output of 
the detector had an open circuit sec- 
ondary winding. Once the circuit was 
obtained it was clearly obvious that 
this so-called transformer was not a 
transformer at all. Instead, it consisted 
of an audio choke with a coupling 
capacitor from the valve end of the 
winding to the grid of the type 30 audio 
valve. A grid resistor for this valve was 
also enclosed in this assembly. 

Just why the resistor and capacitor 
were enclosed in the choke case is a 
bit of a mystery. In any case, something 
wasn't quite right here so the unit was 
carefully dismantled (see photograph). 
Both the mica coupling capacitor and 
the grid resistor had failed, so these 
were promptly replaced. The values of 
these two parts are not shown on the 
circuit but both still had their values 
marked on them. 

Further checks revealed that all the 
mica capacitors underneath the chas- 
sis were leaky. As a result, they were 
disconnected from the circuit and new 
ceramic capacitors wired in beneath 
them to retain the original look. In fact, 
all the fixed capacitors and resistors 
had to be replaced. Fortunately, no 
coils or transformers needed replace- 
ment as the original types would now 
be difficult (if not impossible) to find. 


A simple numbered dial-scale was 
used in the SW5 receiver, so users 
normally kept a list showing where 
various stations appeared. 


Many early radios used very few 
fixed components (to keep costs down) 
and the addition of one or two bypass 
and/or decoupling circuits can often 
improve the performance. In this set, 
RF was present on the 135V HT rail 
(as "seen" by an oscilloscope) and this 
was eliminated by connecting a 47uF 
capacitor and a parallel 10nF ceramic 
capacitor from this rail to chassis. This 
also provides extra HT filtering. 

In addition, a new power supply 
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lead was made up. This exits from 
the back edge of the chassis and runs 
to a home-made mains power supply, 
as batteries are either very expensive 
or now unobtainable. This AC mains 
power supply was built into a case 
that resembles the original 110V AC 
power supply, with all the necessary 
output voltages catered for. 


Testing 

Having carried out these repairs, it 
was time to test the receiver. This was 
done by plugging in a set of coils, con- 
necting a loudspeaker and an antenna 
and using a signal generator to inject 
a modulated sinewave signal into the 
RF amplifier stage. 

This simple test revealed that the 
audio was of good quality at the head- 
phone jack. However, when I subse- 
quently tuned to a local radio station, 
the audio from the speaker was atro- 
cious. The high-impedance speaker 
used with the set was perfectly OK, so 
the problem obviously lay somewhere 
in the push-pull output stage. 

This fault was tracked down by 
once again injecting a modulated sine- 
wave signal from the signal generator. 
Checking with an oscilloscope then 
showed that a good sinewave signal 
was present at the headphone jack. 
However, when the scope probe was 
connected to the plates of the two 31 
valves, one showed the expected half 
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sinewave while the other showed 
almost nothing. 

This indicated that that particular 
type 31 valve was defective and re- 
placing it immediately cured the fault. 

It didn't take long for the next prob- 
lem to crop up. After tuning across the 
band a few times, the dial cord broke 
so that also had to be replaced. 

This set has one of the early cord- 
drive systems and the dial-cord used 
was quite coarse, being much larger 
in diameter than the dial-cord avail- 
able today. However, for sets of this 
vintage, nylon builder's line makes 
good dial-cord and so that was used 
to restring the dial. 


Performance 


These receivers were very good 
performers for their time. This set is 
quite sensitive and is relatively easy 
to tune but is subject to overload on 
the broadcast band. In my case, a 
strong local station could be heard in 
the background right across the band. 

The set can also be a bit fiddly to 
operate, as there is a degree of inter- 
reaction between the various controls. 

One thing that did puzzle me ini- 
tially was that the set's performance 
varied from one band to the other. 
However, after searching the internet, 
I discovered that the coil formers used 
in this set (and many others) up until 
around 1931 were made of a material 


The unit came with this signed card, listing two distant 
shortwave stations that had been received during factory 


Left: inside the so-called *audio transformer". The enclosure 
actually holds an audio choke at the output of the type 32 
detector, along with an associated coupling capacitor and the 
grid resistor for the type 30 valve. Both the capacitor and the 
grid resistor had failed and were therefore replaced. 


that absorbed moisture. This adversely 
affected the tuned circuits and de- 
graded the set's performance. 


Summary 

This is a well-built receiver which 
used the best technology available at 
the time. It's a pity that the coil form- 
ers give problems, since coil formers 
that didn't absorb moisture became 
available not long after the set was 
manufactured. 

As stated, the receiver is prone to 
overload from strong local stations 
and it has no volume control other 
than the regeneration control. This 
probably didn't matter too much at 
the time, as the receiver (in standard 
form) only came with shortwave 
coils and there weren't many strong 
shortwave stations around in 1930. 
However, strong local broadcast-band 
stations were springing up around 
the country at this time, so overload 
on the broadcast band would have 
become an increasing problem (a set 
of coils for the broadcast band and the 
low shortwave band were sold as an 
accessory pack). 

Detuning the antenna tuned circuit 
and reducing the size of the antenna 
would have helped solve this overload 
problem, as would placing a 50pF ca- 
pacitor in series with the antenna or 
installing a wave-trap in the antenna 
lead. SC 
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ASK SILICON CHIP 


Got a technical problem? Can’t understand a piece of jargon or some technical principle? Drop us a line 
and we'll answer your question. Write to: Ask Silicon Chip, PO Box 139, Collaroy Beach, NSW 2097 or 
send an email to silicon@siliconchip.com.au 


Improvising transistors 
doesn’t work 


I am a novice at electronics and 
trying to teach myself the basics. I 
haven’t done too badly so far I reckon. 
I have purchased the Jacob’s Ladder 
kit (SILICON CHIP, April 2007) and am 
seeking to modify it for no other reason 
than to know how to interchange the 
BC327 and MUH100012 with other 
components of my choice. 

Ihaveinterchanged the MUH100012 
with a 2SC4458 (HR output transistor 
from an discarded TV). From the specs, 
this has a similar base saturation cur- 
rent to your MUH100012 and it seems 
to work well, flashing an automotive 
light bulb. 

I have also changed the 555 duty 
cycle to 1096 and the BC327 to 9096 
because I have my power transistors 
attached to a nice big heatsink. You 
stated that you made the duty cycle for 
the coil around 3096 to reduce stress 
on the power transistor since in the 
original kit there is no heatsink for it. 

Ialso wish to change the BC327 to a 
BD140 so that I can cater for salvaged 
HR output transistors with higher 
base saturation currents. Making this 
switch still works but apparently less 
well since the automotive light bulb 


flashes far less noticeably at 9096 duty 
cycle compared to the BC327. So pre- 
sumably the transistor(s) are not being 
switched on and off as effectively. 

Using the calculations on this web- 
site, http://www.kpsec.freeuk.com/ 
trancirc.htm, I am trying to figure out 
how you came up with a base resistor 
value for the BC327 of 2.2kO and I 
cannot seem to do it. I come up with 
values less than 1kQ. 

Could I impose on you to show me 
your calculations for this part of the 
circuit? Unless I can figure out what I 
am doing wrong with my calculations 
I have no hope of getting the BD140 
working effectively in place of the 
BC327. 
€ The transistors you are using will 
not work well with an ignition coil and 
probably won't work at all. Switching 
an incandescent lamp is relatively 
easy; switching an ignition coil is a 
much more rigorous application. The 
MUH10012/ BU914P is a high-voltage 
Darlington transistor specifically in- 
tended for automotive ignition applic- 
ations. 

Itis a much more rugged than your 
2SC4458. Because it is essentially two 
transistors combined into one pack- 
age, it has very high current gain for 
a power transistor, typically 300 or 


more. Your 25C4458 is a high-voltage 
regulator transistor with a current gain 
of 20 (typical). Second, the BC327 also 
has much higher gain than the BD140. 

The base resistors in the Jacob's Lad- 
der circuit have been chosen so that 
the respective transistors are saturated 
(ie, turned on as hard as they can be) 
and that maximum voltage is applied 
to the coil primary. The 2.2kQ base 
resistor is low enough to ensure that 
the BC327 (Q1) is fully saturated. 


Questions about metal 
locator coil design 


I never managed to get around to 
constructing your "Poor Man's Metal 
Locator" featured in the May 2004 is- 
sue but now is the time. Having seen 
the recent inclusions in Circuit Note- 
book on the subject I am wondering 
if the topic could be revisited please. 

Do dissimilar-sized field loops ac- 
tually affect soil penetration ability? 
Certainly increased or pulsed power 
for greater soil penetration and battery 
conservation would be advantageous. I 
guess there is no frequency separation 
for different metals! 

I am an avid model aviator and 
consequently I am very familiar with 
higher voltage, higher power density 


SpeedojCorrector;Misbehaving)With]NissaniDiesel 


I have built both the Mk.1 and 
Mk.2 versions ofthe Speedo Correc- 
tor and I have an error. I have a 2000 
Nissan Patrol 4.2 diesel and have 
tapped the pulse behind the instru- 
ment cluster. I have link 5 installed. 
The set-up all seems to be correct. 

When link 2 is installed, my 
speedometer will rise to approxi- 
mately 40km/h and when it reaches 
this point it drops to zero. Once I 
slow down to 40km/h it comes back 
to life. 

If I switch to link 1, this still 
occurs but at just over 50km/h. I 
removed ZD3 to see if this improved 
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things and it did, with the same 
issue occurring at around 60km/h. 
The unit is still outputting a pulse 
as it is detected by a satnav unit that 
also takes its output. I have tried it 
without the satnav connected, to 
ensure having the two loads on the 
output is not causing issues and 
there is no change. 

If I disconnect the kit and join 
the wires from input and output the 
speedo works correctly. I’m hoping 
you may have some thoughts or may 
have come across this before. (M. D., 
via email). 
€ Forthe Nissan, the input should 


be set up for AC rather than having 
pull-up or pull-down resistors. That 
means that the Speedo Corrector 
should have automatically selected 
the E or C setting for an AC input. 

Your Speedo Corrector does not 
appear to have automatically se- 
lected this because you are finding 
that changing LK1 and LK2 and lift- 
ing ZD3 alters the speed that it can 
operate up to; these only affect the 
pull-up setting (setting B). 

You could manually select the E 
setting or the C setting as described 
on page 78 under Table 3. Try each 
and use the setting for best results. 
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I’m writing in regard to the Digi- 
tal Audio Delay project from the 
December 2011 issue. It is just what 
the doctor ordered with my AV sys- 
tem displaying the exact symptoms 
described. 

I purchased the kit and built it and 
it seems to power up OK. However, 
after several frustrating hours of try- 
ing to get my spare universal remote 
controls (several different brands) 
make the unit respond, I am at a loss 
to know how to get it functioning. 

Iam wondering if I now need to go 
and buy one ofthe specified remote 
controls (from Jaycar or Altronics) 
and see if that works. Or is there 
another alternative? Is it at all pos- 
sible to modify the circuit so that 
some mechanical switches could be 
added to the unit, to allow the delay 


Li-ion batteries and their maintenance 
requirements, so increased voltage or 
power consumption for a given mass 
would not be an issue of concern for 
me. Your comments would be much 
appreciated. (C. O., via email). 

€ Coilsize does affect the penetration 
depth, with larger coils providing for 
greater depth detection at the expense 
of location accuracy. Coil drive also 
affects penetration. 

We have published quite a number 
of metal locators over the years: in 
May 1994, December 1999, June 2002, 
May 2004, July 2009, May 1996 (dif- 
ferent coils for the 1994 version) and 
in December 2002. 


Wasted spark 
ignition 

I have a question regarding the Pro- 
grammable Ignition Controller (SILI- 
CON CHIP, March, April & May 2007). I 
built this kit some time back and have 
had no problems with it but I would 
now like to use it to control advance 
on the Ford EDIS wasted spark system. 

I want to eliminate the distributor 
and am wondering if it would be com- 
patible with the EDIS system before I 
buy the parts. The Ignition Controller 
would receive timing signals from the 
EDIS controller and provide advance 
timing back to it. I guess it would be 
acting like an interceptor but in this 
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Digital/Audio)Delay/Remote|Control| Problem 


to be adjusted manually (ie, without 
the need for a remote control)? 

If not, is it possible for you to doa 
cheap and simple project that uses a 
readily available digital audio delay 
chip and just a few manual controls 
to make the adjustments (with S/ 
PDIF, TOSLINK and maybe RCA In/ 
Out)? (M. R., via email). 
€ Itshould work with most univer- 
sal remote controls as long as they 
are set to the correct Philips VCR 
code. First, check that the infrared 
receiver is working. It should have 
OV on its middle pin and roughly 
5V on the other two pins when 
there is no infrared activity. Pin 1 
(left-most with the lens facing you) 
is the output and should toggle when 
any signal is received, although this 
will probably just show up on a 


case would provide all timing advance 
control. (R. B., Wellington, NZ). 
€ The Programmable Ignition can be 
used as an interceptor, taking a signal 
and altering the triggering edge for 
advance or retard. For the Ford EDIS 
wasted spark system, you would need 
to use the fire signal as the Program- 
mable Ignition input signal (possibly 
requiring a pull-up resistor from the 
original coil driver output) and the 
output of the Programmable Ignition 
to drive the coil driver and one coil. 
Fora 6-cylinder engine, three separate 
Programmable Ignition systems would 
be required to drive the three coils. 
The crankshaft position sensor can- 
not be intercepted successfully using 
the Programmable Ignition due to the 
missing tooth for angle of rotation 
detection. This missing tooth signal 
would not be duplicated in the Pro- 
grammable Ignition output. 


Missing resistor 
in LED Dazzler 


Currently, I am building a project 
for Year 12 Systems Engineering and 
have chosen the LED Dazzler in the 
February 2011 issue. 

In Fig.9, the PCB overlay shows an 
empty space where a component can 
be installed but in the photos of the 
circuit board with the components 
installed there is a resistor there. This 


multimeter as a reduced voltage for 
a brief period. 

Ifthat's OK, then it may just be that 
your remotes don't have the right set 
set of codes. The specified Altronics 
remote isn't expensive, so that may 
be the easiest solution. 

The microcontroller must be work- 
ing since if it wasn't, you wouldn't 
get any audio from the output. 

It would be possible to use push- 
buttons or possibly even a pot to 
adjust the delay but the software 
would need to be modified. 

As far as we know there are no off- 
the-shelf digital audio delay chips. 
There used to be analog audio delay 
chips (some of which were digital 
in nature but had analog inputs/ 
outputs) but they are now almost 
impossible to get. 


mystery resistor is above IC1, between 
the 100nF capacitor and 100kQ resis- 
tor. Can you solve this mystery for me? 
(B. W., Buninyong, Vic). 

€ We made provision for a resistor 
between pins 1 & 8 of IC1 to force 
IC1a into Class A mode by supplying 
additional current to its output. This is 
sometimes necessary with the LM358 
(more commonly from the output 
to ground) since its output stage is 
purposefully under-biased to reduce 
its power consumption. Failing to do 
this can lead to oscillation. 

However, we found that the LED 
Dazzler worked fine without it, so 
it was omitted from the final design 
although although the space for it 
remains on the PCB. 


Charging a 36V 
electric car 


I've just completed your May 2011 
DC-DC converter. It goes very well but 
there is one small problem. I intended 
to use it to charge the 36V battery 
on my electric car from a 12V solar- 
charged battery supply. The problem 
is this: if I try to get more than about 
40.5V output from the system I get 
instability in the feedback system and 
it locks up turned ON. 

To fully charge my batteries, I need 
about 42V. This is not good for the 
Mosfet which incidentally has a higher 
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rating than the one originally speci- 
fied. The rectifiers are 150V 10A rated. 
Any bright ideas as to how I can get 
an extra volt or two to do the job? (C. 
W., Helensville, NZ). 

@ You would need to change the in- 
ductor value to suit the higher voltage 
required. Try adding turns to L1. Note 
that the output capacitors are only 
rated for 35V and are not suited for 
42V operation. 


Query about 


mains voltage 


I have a question regarding the Full 
Wave Motor Speed Controller of May 
2009. The description states that it is 
meant to operate from 230VAC. 

I generate my own electricity from a 
stand-alone solar system with a diesel 
back-up generator. That system is set to 
provide 240VAC. While I can reduce 
the output voltage of the Selectronic 
SPPro 6kW inverter via the software 
link, the same cannot be done with the 
Lister 10kVA genset. 

Will the Speed Controller function 
satisfactorily, as is, from my 240VAC 
supply? Unlike the mains supply in 
rural SA, the output voltage of my 
system is very accurately regulated. 
(P. O., via email). 
€ The controller will run from the 
normal range of voltages you can ex- 
pect from the Australian 50Hz mains 
supply. We specify it at 230VAC be- 
cause that is the standard for Austral- 
ian mains voltage since the year 2000. 
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Cheap Ballast For Fluorescent Light Fittings 


I was interested in the Circuit 
Notebook item in the May 2012 is- 
sue about using an electronic ballast 


from a defunct CFL to drive standard 
18W and 36W fluorescent tubes. Can 
these also be used with 36W circular 
(300mm approx.) fluorescent tubes? 
If so, how is the ballast wired into the 


Below is an excerpt from the relevant 
Australian standard. 

"On 23rd February 2000, a new volt- 
age standard, AS60038, was published 
in Australia to replace the previous 
240V standard. This requires, under 
normal service conditions, that the 
voltage at the point of supply should 
not differ from the nominal voltage of 
230/400V by more than +10%,-6%. 

Voltage drops occur within the cus- 
tomer's installation due to load. For 
low voltage installations, this voltage 
drop is limited to 596, in accordance 
with AS/NZS 3000, therefore the total 
range of variation at any point within 
a customer's installation is +10%, 
-11%.” 

Typically, the energy suppliers try 
to maintain the mains voltage at 230V 
+10%, -2% for 95% of the time (10 
minute average). This range adheres 
approximately to the limits of the 
previous 240V Australian Standard 
and with AS60038. 

This means that the mains voltage 


Radio, Television & Hobbies: the COMPLETE archive on DVD 


This remarkable collection of PDFs covers every issue of R & H, as it was known from the beginning (April 
1939 — price sixpence!) right through to the final edition of R, TV & H in March 1965, before it disappeared 
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For the first time ever, complete and in one handy DVD, every article and every issue is covered. 
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of the best propaganda imaginable! 
Even if you're just an electronics dabbler, there's something here to interest you. 


Please note: this archive is in PDF format on DVD for PC. Your computer will need a DVD-ROM 
or DVD-recorder (not a CD!) and Acrobat Reader 6 or above (free download) to enable you to 
view this archive. This DVD is NOT playable through a standard A/V-type DVD player. 


Exclusive t0: HERE'S HOW TO ORDER YOUR COPY: 
ILIEON, gum, ¿ 


BY FAX:# 
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BY EMAIL:# 
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circuit please? (R. N., Gympie, Qld). 
€ There are no guarantees that it 
will work but it is worth a try. Just 
connect the filaments at either end 
of the tube to the respective pair of 
terminals on either side ofthe ballast 
board. The two insulated red wires 
are for the mains input. 


in typical homes can be expected to 
range between 225VAC and 253VAC. 


Multi-spark CDI 


system is still-born 


I put together the September 1997 
Multi-spark CDI about 10 years ago and 
have only just got around to installing 
it. Itis not working but sure is making 
plenty of noise. What should I check to 
find the source of the problem? 
€ Check that the 300V is present 
across the 1uF 275VAC capacitor at 
the cathodes of D2 and D4. If there is 
no voltage, check that the transformer 
windings are correct. Check also for 
correct component placement on the 
PCB. This means that all diodes, zener 
diodes, ICs and Mosfets are correctly 
orientated. Note that different Mosfets 
are used for Q1 and Q2 compared to 
Q6 and Q7. 

If 300V is being produced, the CDI 
should cause a spark in an ignition coil 
when triggered. Note the warnings in 
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Irecently built the 10A Full-Wave 
Mains Motor Controller (SILICON 
CHIP, May 2009) using a kit pur- 
chased from Jaycar. It was my first 
such project for many years and I en- 
joyed the whole process very much. 

The performance is close to per- 
fect but I would just like to clarify 
a few points. I connected a 12V DC 
power supply as suggested in the 
troubleshooting guide. All readings 
were pretty close to those in the 
guide, with one exception: pin 7 of 
IC3 was not close to zero and seemed 
to beinfluenced alot by the setting of 
VR1. Pin 7 was about 0.6V for most 
of the travel of VR1 but rose sharply 
to 2.3V when the potentiometer was 
near its minimum. 

For high-power loads (1500W 
router), I have to turn VR2 fully 
anticlockwise or the speed surges 
and then falls back at about 0.3Hz. 
This is OK but I wondered if tuning 
the values of surrounding resistors 
would make this more controllable. 


the article regarding the danger of the 
high voltage. 


Subwoofer controller 
produces loud thumps 


I have a small technical enquiry on 
the Subwoofer Controller published 
in August 2007. I am experiencing a 
problem centred around IC1a. When 
the level control is advanced to 
maximum amplification, the voltage 
around pins 1, 2 & 3 will slowly rise 
towards the positive power supply. 
At this point, the output terminals, 
both normal and inverted, lose their 
signal. If I back off the “Level” control 


The 470Q resistor in the snubber 
circuit overheats. Initially, I made a 
mistake and transposed the 100nF 
cap between the positive rail and 
earth with the 47nF cap in the 
snubber circuit. The resistor got hot 
enough to smoke. 

I corrected the capacitor place- 
ment error and the resistor now gets 
hot enough to discolour without 
smoking. It is still too hot to touch 
if I run the router and then unplug 
everything and open the case. (B. 
D., via email). 
€ The output of IC3b may vary with 
the speed pot position. Check that 
the resistor between pin 7 of IC3b 
and speed pot wiper is 10kQ in 
value. For your application with the 
router, changing 1MQ trimpot VR2 
to a value of 50kQ may give better 
speed regulation adjustment. 

The 47nF 250VAC snubber ca- 
pacitor could be changed to 22nF 
250VAC (X2 class) to reduce dis- 
sipation in the 470kQ 1W resistor. 


a little, the output signal will return 
and all voltages around IC1a go back 
to normal, ie, around 5.8V (1/2 the 
nominal 12V supply). 

In the fault condition, there is DC 
voltage developed across the 15kQ 
resistor from the 6V rail and “Level” 
control potentiometer. I tried swap- 
ping IC1 with IC5. This had no effect 
and the fault was still apparent. 

I was also experiencing loud thumps 
when switching between inputs using 
the “Source Select” switch. I added 
a 1.5MQ resistor from the common 
rotor of that switch to ground to keep 
a common voltage across the 10uF 
NP capacitor. You could imagine the 


WARNING 


thump into my speaker that had a 
300W amplifier attached. Have there 
been any suggested modifications to 
this circuit since the original pub- 
lished article? (B. F., via email). 

€ Itsounds very muchas if your 10uF 
NP capacitor at the input of IC1a is 
leaky. 

We have not published any sug- 
gested modification for this circuit 
but agree that in some circumstances 
it may be desirable to connect a high 
value resistor from the rotor of S1 to 
ground, to prevent “thumps” when you 
are switching between input sources. 


Solar lighting system 
should have a battery 


I have constructed three Solar- 
Powered Lighting Systems (SILICON 
CHIP, May & June 2010) and I’ve found 
them to be very successful. However, I 
recently removed the battery from the 
only circuit fitted with a PIR switch 
and I found that the PIC remained in 
operation (as indicated by the flashing 
LED) and the 12V rail rose to 17V. It 
was fortunate that the sky was overcast 
otherwise the voltage could have risen 
even higher and the PIR would have 
been destroyed. 

I examined the circuit diagram and 
thought that the substrate diode in the 
main Mosfet may have been defective, 
allowing leakage and keeping the PIC 
powered. When I changed the Mosfet 
and the associated control compo- 
nents, the same problem occurred. I 
wonder if this behaviour is normal for 
the circuit, since in the absence of a 
PIR detector it would not bea problem. 

It seems to me that removing the bat- 
tery does not drop the 5V rail to zero 
immediately and the PIC only needs 
to cycle once or twice to charge the 
switchmode capacitor and maintain 

continued on page 96 
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MARKET CENTRE 


Cash in your surplus gear. Advertise it here in SILICON CHIP 


"e Tough times 


CONTROLS 


demand osa solutions! 


In tough economic times you need to 
watch every dollar. SPLat 
embedded controllers g 
give OEMs more 
functionality per 
dollar than any 
competing product. 
Check out our website 
today and discover how we can help you 
remain competitive. 

Made in Australia ised LA OEMs Ñ 


FOR SALE 


PCBs MADE, ONE OR MANY. Any 
format, hobbyists welcome. Sesame 
Electronics Phone (02) 8068 2713. 
sesame@sesame.com.au 
www.sesame.com.au 


questronix.com.au — audiovisual ex- 
perts solve home, corporate security 
and devotional installation & editing 
woes. QuestAV CYP, Kramer TVone 
(02) 4343 1970 or sales @ questronix. 
com.au 


LEDs! Nichia, Cree and other brand 
name LEDs at excellent prices. LED 
drivers, including ultra-reliable linear 
driver options. Many other interesting 
and hard-to-find electronic items! 
www.ledsales.com.au 


PCBs & Micros: Silicon Chip Pub- 
lications can supply PCBs and pro- 
grammed micros for all recent (and 
some not so recent) projects described 
in the magazine. See the SILICON CHIP 
PartShop advert in this issue. Phone 
(02) 9939 3295 or email silicon @ 
siliconchip.com.au 


WANTED 


CUSTOMERS WANTED: Truscotts 
Electronic World — large range of semi- 
conductors and passive components for 
industry, hobbyist and amateur projects 
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High quality 

Realistic prices e. 
Free software updates 

Large range of adaptors 
Windows 95/98/Me/NT/2k/XP 


CLEVERSCOPE 
USB OSCILLOSCOPES 
2 x 100MSa/s 10bit inputs + trigger 


100MHz bandwidth 
8 x digital inputs 
4M samplesAnpat | 
Sig-gen + spectrum analyser 
Windows 98/Me/NT/2k/XP 


ANSI C compilers, Windows IDE 
AVR, TMS430, ARM7/ARM9 
68HCO08, 68HC11, 68HC12 


GRANTRONICS PTY LTD 


www.grantronics.com.au 


50W AT937B ...$35:00 
60W AT938D ...$65:00 
Television Replacements 
134A Ayr St, Doncaster 3108 


Phone (03) 9850 4144 
sales G9 tvr.com.au 


including Drew Diamond. 27 The Mall, 
South Croydon, Melbourne. Phone 
(03) 9723 3860. www.electronicworld. 
com.au 


WANTED: EARLY HIFIs, AMPLIFIERS, 
Speakers, Turntables, Valves, Books, 
Quad, Leak, Pye, Lowther, Ortofon, 
SME, Western Electric, Altec, Marantz, 
McIntosh, Tannoy, Goodmans, Wharf- 
edale, radio and wireless. Collector/ 


les of SIGN GHP 
safe th aso handy binders 


Available Aust. only. Price: $A14.95 plus 
$10 p&p per order (includes GST). Just 
fill in and mail the handy order form in 
this issue; or fax (02) 9939 2648; or call 
(02) 9939 3295 and quote your credit card 
number. 


Printed Circuit Board Manufacture 
48-Hour service * High quality * Low prices 
° 1 offs to any quantity ° 


Artwork design if required 
o o o Call for obligation free quote... d o 
Q INSTANT M POBox 448, Avalon 2107 olo 
Ph (02)9974 1189 Fax (02)9974 5491 


Hobbyist will pay cash. (07) 5471 1062. 
johnmurt@highprofile.com.au 


KIT ASSEMBLY & REPAIR 


KEITH RIPPON KIT ASSEMBLY & 
REPAIR: 

Australia & New Zealand; 

Small production runs. 
Phone Keith 0409 662 794. 
keith.rippon@gmail.com 
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RFMA 


Ask SILICON CHIP 
. . . Continued from p94 


circuit operation indefinitely while 
the Sun shines. If this is the case, the 
12V rail needs clamping to 15V or 16V 
to protect a PIR detector, when fitted. 

On another point, I found the po- 
tentiometer “timer” control to be very 
tedious to use. As a modification, I 
have incorporated switched potenti- 
ometers using 12-position switches 
and resistor strings to make convenient 
and far more accurate timer settings. 
I have also considered modifying the 
PIC software to enable the use of hex 
code digital switches or 12-pole DIL 
switches to set the timer delay. 

Finally, one of my systems is used 
to keep my ride-on mower properly 
charged and as an added bonus I use 
the battery to run some garden lights. 
In this way, the battery is kept healthy 
by constant cycling and the life has 
been significantly extended compared 
to the usual mode of “ride-on” use. I 
look forward to your comments on 
the lighting circuit. (B. T., via email). 
€ It is true that removing the battery 
and operating the PIR directly via the 
solar panel is not ideal but after all, it 
was designed for use with a battery, 
firstly so that the lights can be used 
at night and secondly so that the PIC 
will have a power supply. Without the 
battery supply, the PIC is powered via 
the solar panel but the PIC supply is 
dependent on Mosfet switching. It is 
a chicken and egg situation and this 
control loop is possibly unstable. 

If you don't want a battery in the 
circuit, then the PIR detector should 
be operated from the solar panel sup- 
ply via a series dropping resistor and 
12V zener diode. Additionally, the 
solar panel should be connected in the 
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RF Modules Australia 


Low Power Wireless Connectivity Specialists 
Applications: 


USB BLUETOOTH Rural 
PARANI UD100-G01 Utilities i 
Class 1 Bluetooth 2.0+EDR Industrial 
Working distance to 300m| Commercial 
Toshiba or BlueSoleil driver| Government 
Optional 5dBi Dipole Antenna 


Meter Reading 


RF Modules Australia. P.O. Box 1957 Launceston, TAS., 7250. 
Ph: 03-6331-6789. Email: sales@rfmodules.com.au. Web: rfmodules.com.au 
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www.iinet.net.au/~worcom 


WORLDWIDE ELECTRONIC COMPONENTS 
PO Box 631, Hillarys, WA 6923 
Ph: (08) 9307 7305 Fax: (08) 9307 7309 
Email: worcom@iinet.net.au 


Barking Dog Blaster (September 
2012): the Fig.2 overlay diagram 
shows the LED package (LED1) 
with the incorrect orientation. 
The anode marking (A) is in the 
correct position but the LED flat 
side should be toward the lower 
edge of the PCB. 


Classic-D Amplifier Speaker Pro- 
tector (November & December 
2012): The 4.7uF capacitor shown 
on the circuit and in the parts list 
should be 47uF. The overlay dia- 
gram and PCB is correct. 


USB Power Meter (December 
2012): in Fig.2 (p40), the com- 
ponent shown below IC3 should 
be a 100Q resistor, not a 100nF 
capacitor. 


battery position rather than the solar 
panel position so that the circuit can 
run correctly. 

The timer is not meant to be abso- 
lutely precise and is there to switch 
the lights off after a period that is not 
critical. The 2-25s and 4m to 480m set- 
tings are available. This timer setting 
would normally be done once to suit 
the application. 

We did not use hex code switches for 
the timer selection or complex 12-po- 
sition switches as these are rather 


Bitscope Designs 

Blamey & Saunders Hearing 
Circuit Labs Ltd 

HB Wireless Sales & Service 
Emona Instruments 
Grantronics 

Hare & Forbes 

High Profile Communications 
Instant PCBs 
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LED Sales 
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Mastercut 

Matrix Multimedia 
Microbee Technology 
Microchip Technology 
Mikroelektronika 
Oatley Electronics 
Ocean Controls 
Ozcommfile 

Prime Electronics 
Qualify Pty Ltd 

Quest Electronics 
Radio, TV & Hobbies DVD 
RF Modules 

Sesame Electronics 
Silicon Chip Binders 


Silicon Chip Bookshop 


Silicon Chip Order Form 
Silicon Chip Partshop 
Silicon Chip Subscriptions 
Splat Controls 

Tekmark Australia 
Television Replacements 
Tenrod Pty Ltd 

Truscotts Electronic World 
Verbatim Australia 
Wiltronics 
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expensive and the analog trimpot to 
set the time out is much simpler and 
cheaper, especially since itis unlikely 
the settings will be changed once they 
are set. SC 


siliconchip.com.au 


This kit comes 9: 
complete with 1X10W | | 
LED, 1 X 10W LED | 
driver kit, 1 X| 
Weatherproof, diecast Ë = 


2 lamps wired in series with our 24V PSU. 
2 X LED FLOODLIGHT KITS + 1 X 24V 
POWER SUPPLY $60 


3W per 500mm 
These LED strips are designed to operate from 
nominal 12VDC regardless of length Ideal for 
use in cars, boats. caravans and sheds etc. 
With a self adhesive backing and a clear PVC 
front coating. These strips can be easily joined 
or connected by wire to form greater lengths or 
can be cut into multiples of 100mm. 
$50 PER 5M roll or $7 per 500mm 


Fe cage Sg) w 75 LE 
eee t luwa! š BE 2m 


This package contains 5 
12V-24V, 4Watt LED 
"PURE WHITE" MR16 
replacement lamps + a 
240VAC - 24V / 1A switch 
mode power supply that 
can power all 5 lamps. 


\ š 


20W Pure White Floodlight kit 
with an output of 1800- 
2000 Lumens! 


Includes: 
24V- 1A 
Power adapter 
that can power| , 
this Floodlight| Š 
from 100-240VAC. 


Supplied 
with a pre- 
assembled 
Switched mode 
Driver PCB: Quick 
and simple to complete. 

6-30V DC, 180 X 140 X 110mm 0.95KG's. 


OATLEY ELECTRONICS 


www .oatleyelectronics.com 
Ph ( 02) SSH 3564 ose sys. com 


. | experience "tube sound". on two low power 


THIS IS AN IMPROVED VERSION OF THE 
K272. This low cost tube preamplifier lets you 


consumption Raytheon JAN6418 sub-miniature 
pentodes that in this application are used as 
triodes. Kit is supplied with PCB 
and on-board 2 
components. 


croco gig 


This kit is easy to construct and includes all the 
mechanical parts, 3X3W LED's and a pre- 
assembled Switched Mode driver PCB. There is 
sufficient heatsinking for 6W operation, but 
additional air circulation (Small fan) would be 
required for 10W operation. This kit contains all 
the parts to build 3 6W/10W lamps 


The high performance of the JFET Low Noise 
and Low distortion RIAA preamplifier here 
features a totally passive design that does not 
employ any forced negative feedback. Its high 
linearity, and thus its low distortion, is attributed 
to the use of a relatively high supply voltage. 


This kit is 
supplied with 
the PCB and all 
onboard components ae 
including mains transformer. `“ 


This kit comes with a genuine Geiger Counter 
tube, speaker, pre-built high voltage module, 
PCB & all onboard components + good tube + 


The case of this device can be reused to house 
the K324 Geiger Counter kit and used to detect 
much lower levels. 


SPECIALS 


HE328] 
Special 


introductory 
price 
$109.00 


1200 X 600 
PANEL 


Don't let the price fool you, these is a high 
quality solar panels and LEDs. Inc. one "First 
Solar" brand FS-272 72W/66V/12KG Panel + 4 
20W-34V-0.7A LED's. The LEDs are connected 
in series/parallel & will require some heatsinking, 
they give a total of OVER 5000 LUMENS! This 
system is self regulating, simply connect the 
panel to the LEDs. The Cadmium Telluride 
(CdTe) cells are sandwiched between 2 sheets 
of glass with rounded, polished edges, they are 
totally sealed and waterproof & have better per- 
formance at higher temperatures & in lower light. 


The above 72W Solar Panel is also avala e 
with a 12V Regulator/Charger kit. The overall 
efficiency in transferring power from the panel to 
the batteries is around 90%: The kit includes a 
72W Solar panel plus the Charger kit. If the 
postage cost is of concern send your address 
and contact details and / or an order by email to: 
branko@oatleyelectronics.com 

Available mid September. [K330P] $119. 


This kit comes with a 20W, 2000lIm "PURE 
WHITE" LED plus a 12Vdriver kit plus a small 
fan. The LED will need to be mounted on a 
small plate or heatsink. 


This kit is pre-built (requires soldering of 2 wires). Has 
individual limit/reset input for each channel. Combined 
with our TX8 Transmitter (not incl.), this kit can control 
any combination of four output relays i in either 
momentary or 
latching 
operation. 
Features inc. 
range of ~50m, 
indicator LEDs, & 
screw terminals 


Post & Pack typically $7 Prices subject to change without notice ACN 068 740 081 ABN18068 740 081 


for ease of use. 


SC_JAN_13 


DBD-13 
Drill/Sharpener, 

3-13mm capacity 

[8° fixed drill point 

apable of split 
point sharpening 
Grinds two flute drills 
of unlimited length 
80W 4200rpm 240V motor (L344) 


il Edition ZSEGitIon NM 
FastenerBlack(Book Engineers)Black(Book Screw[Extracton Seta 
* 247 laminated greaseproof pages * 163 laminated greaseproof pages * Thread extractor range 


* Includes: thread pitch * Includes: drill point 3/16"-5/8" (M5-M16) 
identification gauge sharpening gauge * 10 piece set 


(r870) D * aad 


(L343) 


(D070) 


Bench\Vices} IAdjustablejReameriSet: 


Industrial quality No. 3 No.5 No. 6 * 8 piece, high-speed steel blades 
High speed steel M2 grade 10096 100mm 127mm 152mm e Metric sizes 011.9 - @26.9mmn 
flute length Ç E Max opening: 120mm Max opening: 170mm Max opening: 205mm * Imperial size 015/32" - O1.1/16" 


|. * 118? point angle ; 


Reduced Shank DrillSets 


(V085) (V086) 


8 Piece Metric (R700) 
. Range: 13 - 25mm 
. Shank Ø: 13mm 


(D1171) 


— ——— 


8 Piece Imperial 
9/16" - 1" Range 
Shank @: 1/2" 


Alloy{Steelfapl&aDielsets) 


45 Piece Metric Set 

* M6 - M24 threading range 

* Includes: die handle 2” OD, tap wrench 
& “T” type tap wrench 


(D1181) 


SBD=20B 
Bench) 


* 16mm drill capacity 
* 16 spindle speeds 


* 2MT spindle taper 
* 170mm throat depth 
luroescent Work(light * Table rotates 360° (T014) 
Designed with magnifier lens * 1hp 240V motor 
iving 5x magnification 
2 Watts, 240V 45 Piece UNC/UNF Imperial Set 
Long arm permits the light to reach visis * 1/4"-1" threading range 
$ * Includes: die handle 2" OD, tap wrench 
GE & “T” type tap wrench 
tage athe|Mill|Drill quis ooo am 
Combination]Package hasse T dene 
AL-60 Bench Lathe: - Ei 
* 250 x 500mm capacity " 
* 20mm spindle bore RezThreading jTap[&iDie]Kit: 


* 0.75hp 240V motor 
* 6 spindle speeds (125 - 2000rpm) 


* 42 piece (Metric, UNC & UNF) 

* Contents: covering all M6-M12, 1/4"-5/8" 
coarse & fine thread 

* All re-thread taps & dies are hex shaped for 
use with a socket or wrench 

* Includes 2 thread files 


NE S 0 


4) 6G TEE | 


9:0. 9990 


-luroescent Light : 
T lamp tubes SABE f HM-10A Mill Head Attachment: 
Watts, 240V = * Head tilts -25° to 45° 


swivels 310° combined * 2-speed gearbox 
tilti e 110 x 245mm table size == 


ng 
i permits the light e Variable spindle speed |- 
reach a large area (100 - 2500rpm) IS 


/ PACKAGE We 
DEAL (K160) 


ORDER NOW! 


Specifications & Prices are subject to change without notification. All prices include GST and valid until 29-01-13 


NSW QLD VIC WA 
(02) 9890 9111 (07) 3274 4222 (03) 9212 4422 (08) 9373 9999 
1/2 Windsor Rd, 626 Boundary Rd, 1 Fowler Rd, 41-43 Abernethy Rd, 
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